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STS Consultants Ltd.
111 Pfingsten Road
NorthDrook Illinois 60062

312-273-5440 April 26, 1982

State of Illinois - Attorney General
Environmental Control Division
188 West Randolph Street
Suite 2315
Chicago, Illinois 6060!

Attention: Dr. Howard 0. Chinn STS Project No. 22063

Reference: Contamination Surveys - U.S. Scrap Corporation and Penn Centra!
Corporation Sites in Chicago, Illinois

Gentlemen:

We have completed the contamination surveys at the above-referenced sites.
These surveys were authorized by the Illinois Attorney General's Office in order to
evaluate site specific contamination caused by previous waste disposal operations.

The U.S. Scrap Site comprises approximately 4.5 ceres and is located west of South
Cottage Grove Avenue; east of the Chicago and Western Indiana Railroad tracks;
west of the Metropolitan Sanitary District of Greater Chicago (MSDGC), Calumet
Sewage Treatment Plant; and south of the Stainless Processing Company, Inc,
property at I 1900 South Cottage Grove Avenue.

The Penn Central Site is located southwest of the Michigan Central Railroad in an
area known as the Michigan Central Railroad yards. It is in the general vicinity of
the U.S. Scrap Site however it is located just easr of the MSDGC. Calumet Sewage
Treatment Plant property.

The conclusions presented in this report are based upon field exploration work
which included drilling eight soil borings and installing eight subsequent monitoring
wella (six at the U.S. Scrap Site and two at the Fenn Central Site), a geophysical
survey, test pits, laboratory testing, and engineering analysis. It should be noted
that all chemical analyses were performed by the Illinois Environmental Protect-on
Agency (Illinois EPA). Data which was obtained from the field explorations end
laboratory testing programs is included in the Appendix of this report.

EPA Region 5 Records Ctr.
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INTRODUCTION

This contamination survey was performed by STS Consultants Ltd (formerly Soil Testing

Services, Inc.) for the Illinois Attorney General at sites operated by Steve Martell in

Chicago, Illinois. Our work was authorized by Dr. Howard 0. Chinn from the Attorney

General's Office, and was performed under contractual agreements dated February I,

1961 and July I, 1981.

The purpose of this contamination survey was to evaluate the two sites with regard to

contamination by previous waste disposal activities and to recommend conceptual

remedial action options for site clean-up.

The so-called U.S. Scrap and Penn Central Sites are located in the soirthern part of

Chicago. Illinois at the general locations shown on Figure 1, which is a photocopy of the

1963 United States Geological Survey (USGS) map of the Lake Calumet quadrangle. Both

sites have apparently extensive histories of waste disposal activities which are described

in the enclosed section, SITE HISTORIES.

In order to evaluate the degree of contamination at the two sites, a thorough field

exploration program was developed. This program included the following:

I. Drilling eight soil borings (six at the U.S. Scrap Site end two at the p?nn

Centre! Site) at tr*e locations shown on Figures !, 2. and 3.

STS Consultants. L:d.
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2. Installing ground water monitoring wells in. each borehole at the locations

shown on Figures 1, 2, and 3.

3. Performing a magnetometer survey along the approximate traverse lines

shown on Figures 2 and 3.

4. Excavating test pits at the locations shown on Figures 2 and 3.

5. Obtaining ground water samples from the wells, soil samples from the

borings, samples from the test pit excavations, and surfcce samples at the

locations shown on Figure 2 for chemical analyses which were oerformed by

the Illinios EPA.

The results of the field exploration program are included in the Appendix. These

results were used in developing the conclusions and recommendations which are

presented in this report.

STS Ccnsuitanis. ..ta.
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' • • • * ; • t-'-J. - 1^- v^ . •• ;-- i^..- \*\~^_.VS V- "- - - _~ - • x . - . . . . -"°--
jA^*- .;--•T-^_^.'"^• •• --j x—-; ' !. ' -'if>^v r .̂̂ "C^S^ ^~ or ~ - r — ~ — - ~ - ~ - ~ - ~ - : ~ ~ — •*- --_,.- =~" ^^
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51TE HISTORIES

STS performed a records and literature search of the U.S. Scrap and Penn Central Sites

in order to facilitate the contamination survey. The histories of these sites, so far as we

could learn, are described below and are subdivided into the two sites.

U.S. Scrco Site

A malting plant (consisting of at least one large grain elevator, one tall processing

building, four 50 ft diameter steel storage tanks, eight smaller diameter concrete silos

end several single story brick buildings) existed at the site from sometime prior to 1908

until approximately 1967. Ground surface around the malting plant was fairly level,

usually ranging from +B to -10 Chicago City Datum (CCD).

Between 1938 and i 949, the northernmost sludge ponds at the cdjacent MSDGC Sewage

Treatment Plant had been constructed.

Between 1949 and 1953. more sludge lagoons were constructed at the MSDGC Drooertv.

east of those referenced above.

Between !958 and 1967, the Icrge grain elevator at the malting plant wcs evident'^

demolished and fhe ground surface wcs raised significantly to form a "nill" in trie

norihern per'1 of the Drooertv. It cppeors likely fiat rubble from the grain eievctcr

aemoiiticn was used to f i i i the no~th 3ec~ ;on of the site.

S~~S Ccnsunarrs. '.:3.
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concrete tanks, however, still remained. Also, there were several new ponds, averaging

3 ft deep, along the western property line. The ponds toward the south end of the site

had apparently been filled by this time. The previously mentioned "hi!!" on the north end

of the site (suspected to contain the remains of the old grain elevator) had a new

maximum elevation of - t - ISCCD which wcs 4 ft lower than the maximum elevation

mentioned in Mr. Porter's 1972 report. What appeared to have happened was that the

"hill" had been graded toward the northeast to create a lower and flatter "hill" than had

originally existed.

We also reviewed a 1978 afr photo which showed conditions similar to those described in

Mr. Porter's 1975 report. At the time this air photo was taken, most of the site appeared

to be relatively clean and no barrels were noted in the photo. Several semi-trailers did

remain on the site however.

Evidently between 1978 and 1980 the site was reused as a disposal crea because various

pieces of correspondence from the Illinois EPA indicated that as many as ^00 55-gal

barrels were present on the site during this time.

Field observations made in May of 1981 indicated that the barrels noted in I960 had been

removed. The pit immediately tc the north of the old brick buildings (observed in the

Apr'l, 157? air photo mentioned previoj'ly') stil! remains in The !98 ! observe'ions, as do

seve'ai ponded arecs along the western edge of the site. Numerous s^icil oonds

convcining ccrk. oilv r"iuic-'. coulo be seen throughout the s;te in Mcv of 1931. The or.lv

i sTrjc^.-res ren^aininc en trie sitr in rnese observe*ions were the eicht concrete silos andi

j the aoanconed incinerator.
iii
I
' "75 Cansuitanis. _:a _
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Our research records indicate that as early as July of 1 9 7 1 the U.S. Scrap Site was

considered to present a pollution problem. Various complaints were lodged against U.S.

Scrap by MSDGC, and U.S. Scrap was periodically ordered to implement rehabilitation

measures on their site. The measures included construction of a containment berm and

drainage ditch along the east side of the site which were intended to prevent runoff to

the MSDGC property. Even with the remedial construction which was implemented,

complaints continue to emanate from the MSDGC until the present time.

Penn Central Site

The Penn Central Site (also known as the Garvey Grain Elevator) has, like the U.S. Scrap

Site, gone through a gradual change over the years that it has been in operation. The

elevator was in existence prior to !938 as noted by a 1938 air photo. A drawing which

was made in 1965 indicates that the dimensions of the elevator are approximately

152 ft X 50 ft. An associated boiler plant and smoke stack (for drying the grain) existed

just to the southeast of the elevator. Railroad tracks serviced the grain elevator,

entering the site from the northwest, and continuing beyond the ebvator to the

southeast.

Air photos which were taken in !938, 19^*?, 1958 and 1967 indicate very few toDocrcphic

cnanges occuring on the Penn Central Site during this period. It is presumed that the

grain elevctor was in operation during this time.

Ar, cir onoto whicn. -vos taker in A.ori! of 1573 indicates thct several tank trucks had beer

ceoositeo northwest of *!-,e site end some surface rubble ais? coDsared in this arec.

STS Consultants. -:o.
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Summcry

In summary, various waste disposal activities were apparently performed over the years

at both the U.S. Scrap and the Perm Central Sites. Available documentation indicates

that these activities began as early as the late 1960's. Many of the disoosal activities

reportedly concerned liquid waste which was pumped into the basements of the Garvey

Grain Elevator and the grain elevator at the U.S. Scrap Site as well as into various ponds

constructed on both sites. Reports made by several oeople indicate that I) holes were

dug in the ground, oily waste was disposed of in the holes and they were covered, 2)

underground tanks were used to collect the waste, and 3) actual tanker trucks were

buried. We did not find any buried tanks or trucks in our exploration however, and could

not therefore confirm any of these observations.

The MSDGC was concerned about the problem in the eariy 1970's or late 1960's end there

were many comolaints and inspections made of both sites after that time.

A pit which was noted by Mr. Kenneth Kastman of STS in August of I960 at the U.S.

Scrap Site was approximately 50' X 50' in size and the liquid within it had en oily, dark

brown aopearance. This could be the same pit which was noted in the 1973 air photo.

Mr- Kastmcn's observations indicated that bubbles could be seen rising to the surface at

the norrh end of this pit. Unverified information exists which ;naicc1er. that this piT

coulc be cs aeeo as I'D ft.

3TS Consultants. L:c.
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GEOLOCY AND HYDROGEOLOCY

The potential for movement of contaminants into the ground water system is related to

the geologic and hydrologic conditions existing in that particular area. Therefore, we

are presenting background information relating to the geology and hydrology of the

area in which the sites are located and, to the extent possible, of the subject sites

themselves.

Geology (Ref. I)

The uppermost bedrock unit in Northeastern Illinois is comprised primarily of Silurian

Age dolomitic limestone of the Niagaran Series. This bedrock is overlain by as much as

400 ft of glacial drift deposited during the Pleistocene Age by the Lake Michigan lobe of

the Wisconsincn glacial advance, the last major episode of glaciation in the Midwest.

The glacial sediments were deposited in the forms of hills, moraines, and outwash

deposits. Once the glaciers retreated, lacustrine deposits from ancient Lake Chicago,

the predecessor of Lake Michigan, accumulated. These glaciolacustrine deposits

consisted primarily of silt and silty clay layers containing thin beds of more plcstic day

with local lenses of sand along former beach ridges. In addition TO the beech ridges.

coarse granular ncteria! was deposited in spits end bars. It is these more 3ranular

deposits tr,rO'jgu which the uDpermost ground water generally flows. In some creas,

however, such as at the- subject sites, these granoiar deposi*s have either be2n largely

removed or they do not exist. In such cases, ir fil l mcterials have teen placec. vne

uooermosT croorc; water mcy flow rhrouch them.

STS Consultants. L
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Th e U.S.Scrcp end Penn Centra! Sites are located on the glacial Lake Chicago plain. At

these sites, the Niagaran dolomite is overlain by cporoximately 65 ft of glocicl till

deposits. The clayey till is in turn overlain by near surface fill materials. These fill

materials appear to have been randomly placed and therefore they vary considerably in

physical and hydraulic characteristics.

Hydrogeoloqy (Ref. 2)

Regionally, the ground water resources in Northeastern Illinois and Northwestern Indiana

are developed in four aquifer systems; I) the unconsolidated sand and gravel deposits in

the glacial soils. 2) the Silurian Dolomite aquifer underlying the unconsolidated deposits,

3) the Cambrian-Ordovician aquifer located in the deeper sandstones and 4) the Mt.

Simon aquifer in the deepest formations of the Cambrian Age. It is possible that the

unconsolidated sand and gravel aquifer and the Silurian Dolomite aquifer are, in some

areas, hydrologicclly interconnected, but they are usually separated from the underlying

Cambrian-Ordovician and Mt. Simon aquifers by the Maquoketa Shale formation. The

Moquoketa Shale is a relatively imper/ious, clayey, formation and GCTS as on aauitard or

even an aquiclude in the Northeastern Illinois area.

It can be seen, therefore, that the upper aquifers (unconsoKdated glocial deposits and

Silurian Dolomite) are of primary concern with regarc to contamination bv surface

end/or near surface sources. Should contamination occur, it wil l prob.-bly be relegated

to these ccu'fers beause its downward movement intc the underiyirg Ccn-icr:on-

Crdovici~n end '/t. Simon acu'fers wil l be virtually orever.ted by trie Maouoketa Shaie.

Studies conduces in 1957 indicated that cpcroxi.-ictelv -0% of the ground water wh:c"

| was usec :n *~!e Chicago area fci t^at rirr.e" cn-->e from *h*> send end crave1 end Silurcr,
i

I Doicrr.te ccuifsrs.

- STS Consultants. _:£. ——>»^__——_____^—_____
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F1ELD EXPLORATION PROGRAM

Our subsurface exploration programs at the subject sites consisted of performing several

operations to establish subsurface soil and ground water conditions. These operations

included drilling soil borings, installing ground water monitoring wells, excavating test

pits, and performing a geoohysica! survey.

ii Borings

Eight soil borings (G-IOI through G-106, G-132 and G-133) were performed by STS at

the locations shown on Figures I, 2 and 3. A!! of the borings were extended into the clay

material which was encountered below the surface fill. One boring (G-1051 was extended

through the clay and into bedrock which was encountered at a depth of approximately

65f t .

Boring numbers G-IOI through G-105, G-132 and G-133 were performed with a truck-

mounted rotary drill rig that utilized various cutting bits and drilling fluid to advance the

boreholes. This drilling fluid consisted of clean water which was used in all cases exceot

for c small amount of Revert (an organic additive) which was utilized in Soring G-105 at

o depth of 66 ft due to excessive cave-ir, of the weathered bedroct< or gravel/boulder mix

That was encountered at that depth. It snould be rcte^ tha* 10 ft of sleel surface casing

•4 inches !n dicmeter) was necesscrv In each OT' these boreholes tc main fair.- an ooen hole

;n the jcoer section which was with!-, the fill zone.

STS Consuitams. L:e.
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Boring number G-106 was performed with a truck mounted auger drilling rig which

utilized continuous flight augers to advance the boreholes. No surface casing or drilling

fluid was required to maintain an open borehole.

Representative soil samples were obtained by means of the split-barrel and shelby tube

sampling procedures in general conformance with ASTM Specifications D-1586 and

D-1587, respectively. In the split-barrel sampling procedure, a 2 inch O.D. split-barrel

sampler is driven into the soil a distance of :8 inches by means of a 1^0 Ib hammer

falling 30 inches. The Standard Penetration Resistance Value is the number of blows per

foot of penetration for the final 12 inches of driving. This value can be used to provide a

qualitative indication of the in-place relative density of cohesionless soils. This

indication is qualitative since many factors can significantly affect the Standard

Penetration Resistance Value and prevent direct correlation of results obtained by drill

crews using different drill rigs, drilling procedures, and hammer-rod-spoon assemblies.

In the shelby tube sampling procedure, thin-walled, steel seamless tubes with sharp

cutting edges are pushed hydraulically into the generally cohesive soils and relati^1"

undisturbed samples are obtained.

A Tie Id log of the soils encountered in each of the borings was maintained bv tne drill

crew and by the STS on-site geologist (Mr. John Crow ley). AM soil scmDies obtained

from the drilling operations were seeled irrur.eairjtelv in. the fiel^ and brought to our

laboratory for further examination and testi^c. The drill crew anc ceclcaist maintained

regular contact with the of f ice encinee';nc personnel so t . ict prouer evaluation of the

soil corvc'i"ior.$ and aporopricte dpliina orocedures conic be msinrained tnrouchout the

fieic exploration Droarcrr.

STS Consutiafi's. L:a.
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Grounc Water Monitoring Wells

In order tc characterize the local ground water system, STS installed 2 inch diameter

PVC monitoring wells at each boring location. As-built monitoring well construction

details are shown en the drawings which are included in Appendix S.

Briefly, each of the monitoring wells consisted of either a 5 ft or 10 ft section of 2 inch

PVC slotted well screen with a No. 10 slot (slot size = 0.0!0 inches). The screens were

each placed at the depths shown on the individual well diagrams. Surrounding the

screens, gravel filter material was placed in order to allow ground water to enter the

screen area. Above the filter, a bentonite pellet seel was installed in order to minimize

downward migration of surface water into the slotted screen sections.

All of the wells except G-105 were installed at depths commensurate with the surface

fill/clay interface. Monitoring well G-105, however, was installed to a deoth of 69.7 ft

in order to determine if the water in the bedrock aquifer was hydraulically connected to

the water in the upper fill. The bentonite seai was placed at a depth and in a manner so

as to preclude, as much as possible, downward migration of surface water and ground

water from the upper fill into the screened inierval. In ccdition, steel cosing war;

advanced through the near-surface fill material to minimize soeoage (and subsequent

cross-contamination) of the uooer ground water :nto thcr contained in toe bedrock-

aquifer.

i
j The so,'1 boriogs end the ground wcter •rcritorng wells were ip..r.ailed be--ween June 22.

! i?5 i end June 2?. I ?9 I.

S.TS Consultants, -tc.
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Test Pits

On June 2?, 1981, nine test pits were excavated at the locations shown on Figures 2 and

3. The purpose of these test pits was to, in an expedient end cost effective manner,

establish the depth and character of the various fill areas on the two sites. The test pits

were excavated utilizing a backhoe which was rented from The Edward Gray

Corporation, 12233 Avenue 0, Chicago, Illinois 60633. The backhoe operations were

observed by STS Geologist Mr. John Crowley. The results of the test pit excavations are

indicated on the test pit logs which are enclosed in Appendix C.

Geophysical Survey

Geophysical exploration methods are often used tc provide continuous, qualitative data

or. subsurface characteristics. In these methods, areas of buried waste and zones of

variable soil conditions ('anorriclies') occur whic^ identify the zone boundaries. On this

project, ground probing radar and magnetometer surveys were proposed because of their

general ability to detect such anomalies.

A around probina radar svste-r involves aeneMtina an electromacnetic pulse at the-

ground surface. Reflections of this ouise from surface and subsurface interfaces

indicate travel rimes which can then be used *c calculate the depths of the reflecting

interfoce(s).

"S Consultants. ,:c.
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The penetration depth of the ground probing radar is generally dependent upon the wave

attenuation characteristics of the near surface soils. This attenuation is related to the

effective resistivity of the earth material being probed. Generally, the radar

penetration depth is reduced by lew resistivity subsurface materials (such as clay),

whereas higher resistance materials (such as sand) allow for much greater depth of

penetration. Resistivity surveys at both sites were therefore performed in order to

evaluate the feasibility of utilizing ground probing radar.

The magnetometer is an instrjment which measures magnetic anomalies caused by

variations in substrata. The normal magnetic field at any point on the earth's surface

has a specific geomagnetic inclination and intensity. In the Chicago area, this

inclination is approximately 74° N with c total intensity of approximately

57.000 commas. Variations in conditions below the earth's surface can cause anomalies

in both the geomagnetic intensity and inclination, which can be measured usina

magnetometer instruments. These anomalies can be caused by iron objects, deposits of

metcl lie ref use, andcertain rocks andsoi I containingsu^ficient amounts of metal licminerais.

Magnetometer surveys were perforr->ec ct both sites on pre-oetermined grids and the

continuous readings of the magnetometer instrument were recorded at specified distance

intervals.

Date from the geoshysical survey is included in Aop^ncix D.

STS C.nsui'anii. _i
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LABORATORY TESTING PROGRAM

An extensive laboratory testing program was performed consisting of I) physical analyses

to accurately classify the fill and soil samples obtained in the borings and 2) chemical

analyses to determine the concentrations of various chemicals in the ground water, soil,

and near surface fill materials.

Physical tests of the fill and soil samples were performed by 5T5 in its Northbrook.

Illinois laboratory. The chemical testing was performed by the Illinois EPA. Tne results

of the chemical tests are indicated on Tables 2 through 6.

Physical Analyses

All of the samples obtained from the boring operations were visually classified in

accordance with the Unified Soi! Classification System. The symbols according to this

system of classification are shown in parentheses foliowing the descriptions on the borina

logs. It should be noted that much of the material encountered in the soil borings

consists of non-soil HI materials which are described on the boring Iocs in as thorough

manner as possible.

Most of rhe soil samoles obtained in the solitoarre! end s~e!by tube samoler^ were

subjected to water content tests and tr.e clov samples were subjected *o hand

i pe-ietrometer terts as we!'. In the uand oer-.e^rometer 'es^, the unconfinec corioreri;;vo

i

strength of c cohesive r.o'i is ectimcred. to c ""aximum vji'^e of ~ tons per sauare feet I

STS Ccn
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(tsf). by measuring the resistance of the sample to a small, spring-calibrated plunger.

Unit dry weight tests were also performed on several of the soil samples.

Four samples of silty clay oblained in the shelby tube samplers were chosen for

permeability tests. These samples were considered to be representative of the silty clay

strata seoorcting the surface fill materials from the underlying bedrock. The vertical

permeability (also known as the vertical hydraulic conductivity) determined from these

tests is considered to be the ability of the soil (clay) to transmit water (or leac.hate) from

higher to lower elevations.

The results of all the tests performed by the STS laboratory are indicated on the

enclosed boring logs, test pit logs, and permeability summary sheets (Appendices A, C

and E, respectively).

Chemical Analyses

In addition to the physical tests described above, chemical analyses were performed by

:he Illinois EDA on:

I. Ground wafer scmnies obtained frts-n the monitoring wel ls in Jure of '93 '

'Tables 2 and 3).

Consultants. L:
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2. Ground water samples obtained from the monitoring wells in October of 1981

(Tables 2 and 3).

3. Soil samples obtained from the borings (Table 4).

U. Samples of surface solid and liquid materials (Table 5).

5. Solid and liquid samples obtained from the test pit excavations (Table 6).

All of these samples were subjected to tests to determine concentrations of various

inorganic and organic chemical consitutents as shown on the tables.

"S Consultants. Lie.
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SU35URFACE CONDITIONS

This section of the report describes the fill and underlying soil and bedrock conditions

that were noted in the soil borings and test pits. It should be reiterated that soil borings

C—101 through G-105 were performed ct the U.S. Scrap Site, as were test pits TP-I

through TP-4 and TP-9. Boring G-106 was performed approximately 1500 ft west of the

U.S.Scrap Site. Borings G-132 and G-133 as well as test pits TP-5 through TP-8 were

performed at the Penn Central Site. The specific fill and soil conditions are indicated on

the individual boring and test pit logs (Appendices A and C).

Fill Conditions

U.S. Scrco Site

The f i l l conditions noted in the borings which were performed at the U.S. Scrap Site

indicated materials which differed substantially from one boring to another. In Boring

G-iOl, silty clay fill was encountered from the ground surface at elevation 1-15.7 CCD to

a depth of 2 ft (+13.7 CCD). This silty clcy fill contained traces of sa-.d, gravel and

roots and was brown, gray and black in color. Below the silty clay fill, Boring G-IOI

encountered Tar-iike material which extended from a depth of 2 ft to a deoth of 14.0 ft

(-1.7 CCD). This material wcs generally observed ro be black with some rusty brown

coloration from 9 To i ^ f t . Tne material was satL"-arec (based on field observation)

3TS Consultants. -'*•
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throughout its depth and contained wood fragments from 2 to 7 ft and cinders and gravel

from 9 to 14 ft. A strong organic odor was noted in the material from 2 to 7 ft. A

strong turpentine-type odor was noted from 7 to 9 ft.

Boring G-102 encountered clayey topsoil from ground surface (+18.2 CCD) to a depth of

1.5 ft (+16.7 CCD). This topsoil material was organic end contained traces of sand and

roots. It wcs dark brown in color. Below the clayey topsoii, Boring G-102 encountered

paint sludge to a depth of 4 ft (+14.2 CCD). Below jthe paint sludge, block sand and

cinder fill material was encountered to a depth of 5.5 ft (-I-12.7 CCD).

Boring G-103 encountered miscellaneous fill materials from ground surface (+13.7 CCD)

to a depth of 1.5 ft (+12.2 CCD). These materials were dark brown and light brown in

color and emitied no noticeable odor. Gray, gravelly fill with wood fragments was

encountered from 1.5 ft to a depth of 5 ft (-8.7 CCD). From this depth to a depth of

10 fl (+3.7 CCD) granular fill (which was saturated with a fluid having o srrong organic

odor) was encountered. This f!!i was black in color and was very dense to extreme./

dense in consistency.

Boring G-104 encountered clavey tccsoil with trcces of wood, siac and Daint residue from

Ground surface (+15.7 CCD) to G deo-h o: 0.5 fv (-r!5.2 CCD). This tocsoil mctera! hcd a

pcinf-!:ke odor. Beiow this mc*erial, sanav and a.'ove.'h' f . i i mcterial was encountered *o

a a'e^th of i ft from around surface /- !^.'7 CCr/>. This -ncteriai also Sad a strong poinv-

S~S Consultant.,. Ltd.



like odor and had a pH of between 9 and 9 as measured in the field using pH paper. From

I ft to a depth of 2 ft (+13.7 CCD), tar-like material was encountered which contained

traces of gravel, wood, and bricks. Again, this material had a strong paint-like odor.

Beneath the tar-like material, black and gray sandy and gravelly fill material was

encountered which extended to a depth of 4.5 ft (+1 1.2 CCD). This material contained

traces of bricks and wood, was very dense in consistency, had a strong paint-like odor,

and had a pH of between 9 and 10 as measured in the field using pH paper. From 4.5 ft

to a depth of 9 ft (---6.7 CCD) sandy, tar-like fill material was encountered. This

material was black and gray, medium dense, and was observed to be saturated at a depth

of 6 ft from ground surface. The tar-like material had a strong turpentine-like odor.

Boring G-105 encountered black, very dense cinder fill material from ground surface

(-1-15.2 CCD) to a depth of 2 ft (+13.2 CCD). This material had a strong paint-like odor.

From a depth of 2 ft to a depth of 7 ft (+8.2 CCD) red and black brick fill wco

encountered which contained little clayey topsoil. The material had c strong paint-like

odor.

Test pit TP-! encountered miscellaneous *ill materials consisting primarily of wcoc,

mete!, sand, silt, large concrete blocx: and metcl containers from the ground surface to

a denth of 8 ft. This fi i! .T.aterial exhibited a stronn chemical odor.

ST£ Ccnsultants. ,:o.
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Test pit TP-2 encountered miscellaneous fill materials consisting primarily cf wood,

metal, send, silt, large concrete blocks and metal containers from the ground surface to

a depth of 9 ft. It should be noted thai an oily liquid substance was encountered at 6 ft

in depth and that the entire test pit exuded a strong chemical odor.

Test pit TP-3 encountered cinder and s!ag fill from ground surface to a depth of 1.5 ft.

This material was black, loose and saturated. From 1.5 ft to 3 ft in depth, an oily,

saturated material was encountered. At 3 ft the test pit encountered hard white slag

and terminated at this depth.

Test pit TP-4 encountered miscellaneous fill materials consisting of sand, gravel,

concrete and wood which were saturated at a depth of 3.5 ft. This layer extended from

ground surface to a depth of 4 ft. At 4 ft, brown and black silty clay was encountered.

The test pit ended ct this depth.

Test pit TP-? encountered miscellaneous fill Coterie! consisting primarily of wood,

concrete, steel drums, metal, etc. from ground surface to a depth of 7 ft a1 which point

the test sit was terminated. !
i

Background Soi! Soring G-I06

The on!v fill —ictericl which wcs encountered in 9oring G-IOc was from around surface

'-''•? CCD^ *c c deorr of ' T"t. This r i l l -ncteriai war, ccmorised of black silt anc cinders

and wis 'ocss in consisTencv.

^——_^__________^^___. 37S Consultants. _:a. ______^_^__^____—_^_—————
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Penn Central Site

Boring G-132 at the Penn Central Site encountered sandy and gravelly crushed stone fill

from ground surface (+!9.6 CCD) to a depth of 6 ft (+13.8 CCD). This material was light

gray and was medium dense to very dense. From 6 ft to a depth of 7 ft (+12.8 CCD),

wood was encountered and no sample could be recovered. From 7 ft to a depth of 9 ft

(•-10.8 CCD), black and gray clay fill wcs encountered which contained traces of gravel,

sand and wood. This material was very stiff and had a very stong paint-like odor. From

9 ft to c depth of 12 ft (-"-7.8 CCD), black oily cinders were encountered which were in a

medium dense condition. These materials appeared to be saturated with oil or a similar

liquid. From 12 ft to a depth of 13,5ft (+6.3 CCD), block silty organic clay was

encountered which was stiff to very stiff.

Boring G-133 encountered clayey toosoi: from ground surface at +17.4 CCD tc a depth of i

2 ft (+15.4 CCD). This material was dark brown and contained d'ttle wood end 'roca

roots. From 2 ft to a depth of 7.5 ft (+?.9 CCD), saturated wood fragments were

encountered. These wood fragments were noted to be black in color. From 7.5 ft

to 9.5 ft (+7.9 CCD), saturated grave! fill wcs encountered. This material was light gray

and extremefy a'ense. From 9.5 ft lo 12 ft (-5.4 CCD) sandy clcy fill is/ichtiy tar-J/'ke)

wcs encountered. This material was black and contained trnces of wood, g.'ave: end

roo's. It wcs -/ery stiff and was no red '••z hov» a paint-like odor.

i
1 STS Consultants. L:tJ.
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Test pit TP-5 at the Penn Central Site encountered silty topsoil and brick tilt extending

from ground surface to a depth of I ft. Below this material, and extending to a depth of

2 ft, the test pit encountered wood which appeared to be saturated with black colored

fluid. The test pit was terminated at a depth of 2 ft.

Test pit TP-6 encountered extremely dense concrete rubble fill from ground surface to a

depth of 4 ft at which point the test p:t was terminated.

Test pit TP-7 encountered miscellaneous fill consisting of wood and concrete from

ground surface to a depth of 3 ft at which point the test pit was terminated.

Test pit TP-8 encountered miscellaneous fill materials consisting primarily of concrete,

rebar, mete! and silty clay from ground surface to a depth of 9 ft at which point the test

pit was terminated.

Soil Conditions

U.S. Scrap Site

Soring G- IOI encountered silty clay at a depth of 14 ft (+1.7 CCD). This material was

grey and very stiff. The boring terminated at a depth of 17 ft.

STS Consultants. Lie.
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Boring G-102 encountered light brown silty clay from c depth of 5.5 ft {+12.7 CCD) to a

depth of 7 ft (-r! 1.2 CCD). This material was stiff and had traces of grcve! and send.

From 7 ft to a depth of 12.5 ft (+5.7 CCD), brown and gray siity clay was encountered.

This material had traces of gravel, sand and shale and was noted to be very stiff to hard.

From 12.5 ft to a depth of 15 ft (-r3.2 CCD) hard gray silty clay was encountered. The

boring terminated at 15 ft.

Soring G-103 encountered natural silty clay at a depth of 10 ft (+3.7 CCD). This

materiel was brown and gray, very stiff and contained traces of gravel, send and shcle.

The layer was noted tc have a strong chemical odor and extended to a depth of ! 7 ft

(-3.3 CCD). From 17 ft to a depth of 19.5 ft (-5.8 CCD) brown and partly gray, hard

silty clay was encountered. This cfay exhibited sfightly higher p/asticity than most of

the other clay samples obtained in the program. From 19.5ft to a depth of 22 ft

(-8.3 CCD). Boring G-103 encountered very stiff, silty clay. This boring termincT-jd at a

ceoth of 22 :t.

Boring C— 104 encountered natural silty clay at a depth of 9 ft (-6.1 CCD). This silty clay

contained traces of grave! and sand, was brown anc gray and was very st i f f , 't exhibited

c slight ccint-iike odor and extended tc a depth of I 3 ft (+2.7 CCD). At 13 ft. orcy, very

st i f f silty clav was encountered which then extended to a depth of 17 ft <- '• .2 CCD). The

o termin-jten cx a derj'h of 17 vr.

STC Consultants, -.lei.
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GEOPHYSICAL SURVEY RESULTS

The resistivity survey indicated that soils in the upper 15 to 30 ft of the Penn Central

Site had resistivities varying from 5 umhos/ft to 400 umhos/ft (generally typical of silty

and clayey soils). Upon evaluation of this information, it was determined that ground

probing radar would be ineffective for determining the location and/or depth of

subsurface discontinuities or buried materials. The resistivity data obtained at this site

is summarized in Appendix D.

In addition to the resistivity survey, a magnetometer survey was performed on June 29,

i981. This survey consisted of five traverses of the site, obtaining readings every 2 TO

3 ft along the traverse length of 400 ft. The survey indicated that a magnetic anomaly

occurred within the area of the razed loading shed and grain elevator at the Penn

Centra! Site. Data from this survey is also included in Appendix D.

"H-ie areas of major magnetic anomalies at the r^enn Central Site occurred between

Station I-50N and Station 3+OON and between Station UOCW and Station U33W.

Subsequent test pit excavations indicated the presence of rubbie fill, consisting of

reinforcing rocs, eiectrical conduit, and other metallic aeb-is within c clav matrix. The
i ~

| tert pits ct the Fer.n Central site were excavated TO a mcyim:;n-. depth of ?.0 ft (due to

| digging difficulty).

ST3 Consultants. '.:e.
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At the U.S. Scrap Site, four locations were explored using the resistivity survey. At

these 'ocaticns, soil resistivities ranging from 30 umhos/ft to 440 uhmos/ft (typical of

sllty and clayey soils) were calculated. It was again determined that ground probing

radar wouid not be feasible at this site. The results of the resistivity survey are again

summarized in Appendix D.

On June 2?, 1981, a magnetometer survey was performed ot the U.S. Scrap Site. It

consisted of two traverses, one approximately !,IOO ft in length and a second

approximately 900 ft in length. Magnetic anomalies along these traverses were minor

and were likely related to previous industrial activities. They occurred primarily where

the traverses extended across the mound of rubble fill and refuse near the north end of

the site. Test pits performed in this area indicated that metallic and nonmetallic fill,

including scrap metal, broken concrete, wood and soil, occurred tHrougnout the rubble

crea.
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GRQUNO WATER LEVELS

Ground water levels were observed during and after drilling and at the times that

samples were obtained by the Illinois EPA for chemical analysis. The observations made

by the STS drill crssv are noted on the individual boring and test pit logs and the

observations made by the Illinois EPA are indicated on Table I (next page).

U.S. Scrap Site

The data obtained from observations in wells G-IOI to G-104 indicate that the

uppermost water level at the U.S. Scrap Site appears to be perched within the near-

surface fill material. Generally, ground water was encountered between +7 CCD and

+ '5.5 CCD in these wells. It should be noted that the water levels which were observed

by the Illinois EPA during the first sampling operation in June of 1981 were consistently

1.5 ft to 3.4- ft higher than those that were noted durng sampling operations of October,

I?G!. This can probably be attributed to the fact thar June is traditionally a wette. . i.Tie

of the year than October, causing higher water levels in the perched aauifer. These

vGticn fluctuations can have a sicr.riccnt impact on the uppermost ground water

quality since many differences in f i l l type were noted with oepth ct the different well

iccctions.

STS
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Ground Water
As No ted. By

W a l l Top of
Number Site Casing

G-1Q1 U . S . Scrap 16.8

G-1C2 18.5

G-1G2 14.2

G-104 16.7

G-105 15.1

G-1GS Background W e l l 11.0

G-132 Penn Central 20. 4

G-133 13.0

t
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TABLE 1

Leve l s in the M o n i t o r i n g W e l l s
the I l l i no i s EPA W h i l e Sampling

Eleva t ions ( C C D )
Ground Water Levels
Surface June , 1981 October, 1981

15.7 12.8 1C. 6

18.2 15.5 13.3

13.7 10.4 7.C

15.7 13.0 11.5

15.2 -13.1 -16.1

9.9 3.1

19.8 17.7 15.9

17.4 15.3 8.2

ST; Consonants.



-35-

At both sampling times (in June and October), the water level readings indicated that

Well G-102 was in the area of highest water level. The water level then sloped

downward toward G-IOI, G-103 and G-104. It is hypothesized that there is a ground

water mound which has formed within the fill in the vicinity of Well G-102 (this is also in

the vicinity of the surface water lagoons). Ground water appears to be flowing radicily

downward away from this mound, based upon the information which we have available.

A diagram of ground water conditions and flow lines which depict this mounded condition

is shown on Figure 4.

Concerning the wcter levels in Well G-105, it should be remembered that this

weil(screen) is sealed within the bedrock, and water level readings made in the well will

not be representative of water levels in the upper fill material. Water level readings

made in G-i05 indicated that the water which was containec within the bedrock at the

time the readings were made generclly had a piezometric level of between -13.1 CCD

end -i£. • CCD. Since the piezometric level of the water in the bedrock is generally

about 25 ft lower than that which is within the fill, there will be a tendency for

downward vertical flow of the water in the fill toward the bedrock cicdfer. Our

permeability tests on the clay which underlies the fi'i, ho»vever, indicate that it (^he
g

cicv) has a very low vertical permeability (on the order of iC~ cm/sec) and that

downward flow through the clay mess wil! probably oe very slow.

: Ground //cter observations in Wei! G- 'G6 indicated c warsr level at approximate
i
| e'evcror -8 CCD.

STS ConsuCsrrs.
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Penn Centrol Site

Water levels which were observed during the sampling operations in June of 1981 by the

Illinois EPA indicated that the water level at the Penn Central Site was between

elevation +17.7 CCD in Well G-132 and +15.3 CCD in Well G-133. In the October 1931

sampling operations, the water levels were noted to be +15.9 CCD in G-132 and

+8.2 CCD in G- I 33. We fee! that the significant drop in the water level at G- I 33 can be

attributed to the fact that, again, October is a drier time of the year than June and the

water level in G-133 dropped and dissipated into the grave! fill layer that was noted to

exist between +7.9 CCD and +9.9 CCD.

While there is not enough data at the Penn Central Site to discern the direction of ground

water flow, one would generally conclude that the regional flow would be somewhat in

the direction of Lake Calumet (and hence, Lake Michigan). There could be localized

differences, however, depending upon topography, recharge and discharge areas, end

subsurface fill conditions. Since the ground wnter leve! at trie Penn Centrol Site is at or

above the water level at the U.S. Scrap Site, we do not exoect that there is di-ect flow

j from the U.S. Scrap Site to the Penn Central Site.

STS Consultants. L:c.
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CHEMICAL ANALYSES

In conjunction with this contamination survey, the Illinois EPA obtained soil, water, and

other liquid and solid samples from the U.S. Scrap and Penn Central Sites at various

times for chemical analyses. The results of these analyses are indicated on Tables 2

through 6. The types of samples obtained, the table on which the analytical results are

shown, and the month and year in which the samples were obtained are indicated below:

Month/Year Sample
Type of Sarr.ple Table No(s). Obtained

Ground water samples from wells 2, 3 June, 1981

Ground water samples from wells 2, 3 October, 1981

Soil samples from borings 4 June, 1981

Samples of surface solid & liquid materials 5 June, 1981

Samples from test pit excavations 6 June, 1981

In order to aid in evaluating the analyses performed on ground and surface water

samples, the Illinois Attorney General's Office has tabulated the standards set forth 'n

the Illinois Pollution Control Board Chaoter 3: Water Pollution Regulations. ~hese

standards are shown on Table 7. This table was transmitted to STS by tne Illinois

Arvornev Gene'af's Office on January 4, l?82. and was "he bosis far evclua+ing results

j for most of the inorganic parameters analyzed.
i

I
>
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Quantitative standards for all of the chemicals analyzed have not yet been established

(i.e. specific limits have not been established for most of the organic parameters

measured during this project). Some guidelines are available through Water Quality

Criteria documents developed by the US Environmental Protection Agency. However,

these are guidelines only, rather than binding standards.

Similarly, specific concentration limits have not been developed for contaminated soils.

These samples cs well as the selected waste material samples collected during this

project are more likeiy to be evaluated using criteria established under the Resource

Conservation and Recovery Act (RCRA) (Ref.3). RCRA identifies as hazardous a variety

of materials which either exhibit hazardous characteristics (defined by RCRA as

corrosivity, ignitabiiity, reactivity or toxicity) or which contain measurable

concentrations of specified hazardous compounds.

Therefore, the evcluaiion of results obtained in this study is both objective and

subjective. When considering organic constituents, it must be recognized that most of

the contaminants analyzed are net naturally cccurring at the level? measured. Second'v,

aralvTiccI techniques for these chemicals are very accurate, often to the parts per

billion !evei. Concentrations which a'e presented :P the parts per million rcnge indicate

the? sig'.-ificcnT amounts of these chemicals ere present.

r.3nsuit?n;s. '-'i.
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TABLE 2

Chemical Analyses*
Ground Water Mori taring «iells

Well No. 5-132 G-133

Chemical Constituent (ppm) GbalneT'6 £/25/31 :0/2:/81 S'"/S1 W27''81! Um'*~

Al iDnatihydrocaroons 1
C2-oenzene
Cethylpnenal
4-Met.lyl - 2- ?entanone 1
Napthalene 1
°C3's
Phenol
Toluene 2
Trine thy 1 eye Icr.exanol
Trimetnylcyclonexarone ' 2
Trinethyl-3-cyclonexene-l-metnanol ' •«
Xylenes 1

Alkalinity 7
Armenia i 4

.60 0.51 i '
c.42 ; e.sc ;
S.70 1 :

1.00 • 11.00
.70 C.34 I

, 0.0024 | 0.0046
8.50 1 :

0.00 19.90 O.S7 1 0.77
! 3.52 C.45 ! 0.31

.5C 1.30 1.3C ' 2.50

.36 . :
4.00 13.30 C.52 : 0.72

50 1 3,250 604 ' 1,740 • NE
1.0 i l l j.C 20.0 ' 3S.O

Arsenic C.008 : 0.07 0.003 ' 0.05 ! 0.
Sari urn INT INT INT ; INT ' 1.

5
OS
0

SOD-5 >2,2S7 , >2,157 NT '• 122 ' 30.0
Boron i 2.3 , 5.7 '.C 2.3 1.
Cadmium 0.00 • O.CO 0.00 ' 0.01 , 0.

<J

01
Calcium 467 • 1,133 290 5C6
COD 4 ,55Q 11.2CC 420 , l.XO : NE
Chloride 320 • 1,200 220 : 520 25C
Chromium ( C r T o t . ) 0.02 0.47 O.CO '. 0.24 ' 0.
Chromium (Cr + 6) C
Copoer C

! INT ' C.OO . 0.00 i 0.
.00 : 0.12 0.00 • 0.46 i 0.

Cyanide NT NT NT , NT ; C.
"uoride I.1 2.3 1.0 i 2.6 : :.

C'5
C5
02
c:s
a

hardness i 2,500 ' 5,600 1,200 i 1,200 ! NE
Iron i 63.5 i 297 .3 , l.C ! 31.3 : 1. 0
Lead C.CC 0.37 : 0.00 | 0.16 '; C.05
Macnesiusr. ' ?.49 872 ; 96.7 ! 252 \ NE
Manoar.ese ! 3 .56 6.24 1.06 ! 2.51 ; 0.
Mercury i C.OOOO -0.00013 : -C.OOOC7' NT 0.
Nicxel ! 1
Nitrate-Nitrate C
oH ;jnits) 7

.0 2.3 ; 0.2 ' 0.9 : 1.
.9 - O.C 0.2 ' 0.0
.9 ' 5.5 7.2 ' ".3 ' 5.

15
OGOE
0

5-?.:
Phenol :cs : 6.700 j 13.5 0.900 1.2S
Phoscho; -^ C
Potassium . i e

.33 4.4 0.17 ; 0.3? : 0. is

3.3 '.60 ; 26.6 ; 246 . ME
R . O . E . ;130 C! ; 5.27C 10,500 ' 2,150 ' 3,200 5CO
Selenium ; C•.013 • C.O' -0.302 -C.C! . 0. W k

7- ' -IB* ' ', ~.fi • n "~ n .^H n °o : 'T vieJ 1 • JS. iJ.vJU U.w^ W . . W J.vU ,^. w\rf w

iouium ' '•5 : 435 134 US NJ
Soecif'.c Conductanca 'umncs/cn', 3 ,570 9.7C8 2,23' i.533 NE
Sulfite :
Zinc

25 ',,;=C 45C 250 ' '.'
.:. 2.: ' 0.3 1.1 0

Analyses re^'cmec ^y ~.*

is :usni|':-sc :c 3T3 :•/ :

. . " . ' -c is EnvrrpTiento. '•-:tect"0ii -gency.

i I ' l ino's Attc> -n^y jene.'j l ' : Of : ' ce January 4. i?e;



TAIILC 4

Chemical An.i lvses*
Soil Samples from llorlnijs

I hi'inir ,i 1 I nnsl i liicnl. (MI"")

/M i|ih>il !•• llyili ui iii lions
1. | lli'll/iM'.f*

1 H Ili-im-lIP

(.r, lli'ii/L-in:
iMnl li.ilrno
l.il.iru.

Xy lent' >

/I,..,..,, 1.1
flrst'ii it
h,n linn
l!l>l (HI

( ...liiiiinii
\ liini iilrs
(III Illll Illlll (I I J(ll . )

(•i|i|.i>r

IIM-.

! .rii!
li.nii|iiiii>sc
He ii in y
Nit k r 1
i.M (m i l l s )
I'lifiiiil',
I'lur (iliorits
• c li'ii j inn
Sul (,.!,•
/ in<

S,nii|ilf» Nu. CS101

llorlii'j No. (j. i()|

h.-|''.'» (*0 7 5.9

150

90
360

2.5
•'O.I.'Ol

0.1
0 4
0. 00
21
0.00
0.00
0.2

^0.0.1
0.15

CSM?

G-!02

2.5 4

llli)

57

320

3.2
'0.001
0 0
0.6
O.(.H)
5
0.00
0.00
0.0

'0.03
0.04

f.Slll

r, 102
4-6

/O

12

18

i.n
'o.ooi

0.0
0 3
0.00
0
0.00
0.00
0.1

tn. oi
0.01

< 0.05u(j/l<0 O'jug/l'0.05uq/l •
0.0
7.6
f-,200
0.02

Ml. 001
33.0
0.1

0.0
7.9
0.043
0.02

* 0.001
3
0.1

0.0
7.6
0.068
0.03

'0.001 •
4
0.0

CSIIO CS13I CS133

G-102 G-103 G-103

6-7 0-1,2 5- /

120 700 35

11

31 230

i.e.
0.002
0.0
0.4
0.00
0
0.00
0.00
0.2
0.03
0.06
0.05wj/l
0.0
7.9
0.063
0.03
O.OOl
b
0.0

CS132 CSI02 CT.103 CM04 CSIOII LSI I/

G-103 G-I04 G-I04 G. |05 G-105 li 132

10-11 5-7 7 .5 -9 0 1.5 2.5 4.5 12.5-14.5

!,6 1/0 790 2.100 47
390 560 2,600
95 560 1,900

55 '150
/a mo 710
410 1,400 3.10'1

76 2.2IK) 3,300 20 6,800

1.2
0.001)
0.0
0.4
0.00
15
0.00
0.03
O.I)

'0.03
<rO.OI
<0.05u«j/l

0.0
0.4
0./7I)
0.03
0.003
1.15
0.0

|>r> (UIIIHM| l)v lliu Illinois invlvoimivntal Protection Ayeiw-y.



TABLE 5

Chemical Analyses*

Sur^'ice Samples **

:-iS

Chemical Constituent (par,)

Alkalinity
Amnonia
Arsenic
Sarium
500-5
Boron
Cadmium
Calcium
COD
CM or ice
Chromium (CS total )
C.irofr.ium (CS * 5)
Copper
Cyan-iae
rluorice
riaroness
Iron
Lead
Magnesium
Manganese
Mercury
Nickei
Nitrate-Al' tnte
3H (units)
?he?ol 'cs
Phospnorus
Potassium
R.G.E. (180° C)
Selenio
Silver
Socium
Soecific Conductance(umhcs/c
Sulfate
Zinc
Aliphatic Hydrocarbons
C3-3enzene
Ci -Benzene
ratty Acid Methylesters
Fatty Acids
Isocnorone
Methyl r.?ot.idlene
Naptnal ene
PhtnaVic ^cia
Stetric Acid
"Tetriaecar.cic Acid
Tc'iuene

Trimet.nyl -yclonexanone
Xy'enes
Su'i'iae

iamcle Nunos-s"

CS 109

350
1.7
0.007
0.2
417
2.0
0.00
151
860
120
0.04
0.00
0.04
0.00
1.7
1000
n.3
0.12
182
1.06
0.0000
0.2
C.O
8.1
l.OCO
0.58
41.2
1440
0.004
0.00
67.9

01470
12
0.4

I
0.51

i

o'.Ti

57 ."

CS 112

4.3CC
3, SCO
5,400
1,100

830

420
2,200

5.30C

- , ;:oo

CS 114 CS 115 CS 116

120
97

74

280

130

510

i

1,200

270
eso

2,000
i.OOO

140

1.50C

1.5CO

21,000

i

5,100

4.20C

' Analyses m-
"S^rrrie CC 1>;
"Seir.ois li '.'.

en jrc'.'.
i ;"0tect:on Agency
sur'cca. L':nt cr:v wit" ;o":ver.'.

:'.uiti

SCDIC •'.j%.- «i:n ic aetectacis occr
:ccus •'. j~; M"1.'.̂  so'i'"!nt occr.
;ce vitr si'3.it icivcn: c-.or.



Chemical Analyses*

Samples from Test Pit Excavations**

tluiiiiic<il Cnnsl 1 l.uont (ppm)

Al iphat ic Hydrocarbons

C , l

Napl.hci IIMII;

I'll thai jr. Anhydride

I ' l l l d I d t C b

SI reMH?

I i INK: thy Icy: I

ii iiiiu! by Ic.yi;

Sample Numbers**

CS 125

2,500

190

ino

CS 126

124

11

8.6

04

15

30

05

CS 127

4.20

0.63

CS 12H

2,700

220

ROO

1,500

1,200

CS 129

2.900

1,100

520

08

CS 130

600

1,400

23,000

370

510

:s performed by the Illinois Environmental Protection Agency
CS 12!. Test Pit No.2 9 6' depth (bottom of pit). Brown liquid with solvent odor.
CS 126 - lest Pit No.3 @ 4' depth (bottom of pit), brown liquid with solvent odor.
CS K.'y - Irst Pit No.4 @ 4' depth - Clear liquid with black solids. Solvent odor.
CS 1?U - lestil'it No.2. Sample from smashed 55-yallon drum found in test pit. Red colored semi-solid
I w i l d sl ight solvent odor.
r.'j 1?«J - lest Pit No.2. Sample from smashed 55-gallon drum found in test pit. Caramel colored semi-solid

mate r ia l v/i ib sl ight solvent, odor.
'•Sri'iipU? CS 130 - lest Pit No.9. Sample from smashed 55-gallon drum found In test pit. White colored solid to
s e m i - h o l i d material wi th no odor.

** jrimplfi

A A Sc!! l !ple
Hid ti.T id



TABLE 7

Illinois Pollution Control Board

Chapter 3: Water Pollution

Surface Groundwatet Effluent

Alkalinity
Ammonia (NH.)
Arsenic (As;
Barium (Ba)
BOD- 5
Boron (B)
Caamium (Cd)
COD
Chloride (Cl )
Chromium (Cr Tot. )
Chromium (Cr+3)
Chromium (Cr+6)
Copper (Cu)
Cyanide (Cn)
Dissolved Oxygen
Fecal Col i form
Flouride (F)
Hardness
Iron, Total (Fe)
Iron, Dissolved (Fe)
Lead (Pb)
Magnesium (Mg)
Manganese (Mn)
Mercury (Kg)
Nickel" (Ni)
Nitrate (NO,)
Oil
pH
Phenols
Phsoohorus (?)

P i , \
ocassv^T, (<)

P . . O . Z .
Seleniun (Se)
Si l ica (S i )
Silver (Ac )
Sodium •.. Na )
Soecific Conductance
Su: -£T .e iSC, :
S u f f i c e ~
T0t.-i" So'' iCS

~c~i; Su: tended Sol ics
Z inc { lr-}

Lower
Limit

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
5.0
NE
NE
NE
NE
ME
NE
NE
NE
NE
NE
N;E
NE
6.5
NE
NE
NE
NE
NE
NE
NE
•IE
Ni
NE
vr• * L.
NE
M ~

\ £.

Ucper
Limit

NE
1.5
1.0
5.0
NE
1.0
.05
NE
500
NE
1.0
.05
.02
.025
NE
400.0
1.4
NE
1.0
NE
.1
NE
1.0
.0005
• .0
HE
NE
9.0
.1
.05
NE
1000
! . C

NE
.005
NE
ML
SCO
ME
NE

M t-

1 . -

Lower
Limit

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
5.0
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
6.5
NE
ME
NE
NE
NE
ME
NE
N:E
NE
NE
NE
'IE

Upper
Limit

NE
1.5
.05
1.0
30.0
1.0
.01
NE
250
.05
1.0
.05
.02
.025
NE
400.0
1.4
NE
1.0
.5
.'65
NE
.15
.0005
1.0
10.0
.1
9.0
.001
.05
NE
530
.01
NE
.005
NE
NE
250
NE
NE
15. C
1.0

Lower
Limit

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
5.0
NE
ME
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

Upper
Limit

NE
NE
.25
2.0
30.0
NE
.15
NE
NE
NE
1.0
. 3
1.0
.1
NE
400.0
15.0
NE
2.0
.5
.1
NE
1.0
.0005
1.0
NE
15.0
10.0
. 3
1.0
NE
3500
1.0
NE
.1
NE
NE
NE
NE
NE
13. G
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Generai Discussion of Chemical Results

The results for almost all samples analyzed indicate that there is significant organic and

inorganic contamination of the shallow ground water at both the U.S. Scrap and the Penn

Central Sites. Soil samples of the upper part of the thick clay strata which were

collected during boring operations were also found to be severely contaminated. The

most contaminated samples were the waste material surface samples and those samples

obtained from the test pit excavations.

Ground Water Samples

Ground water samples obtained from the U.S. Scrap Site were generally more

contaminated than those collected at the Penn Central Site. However, al! samples from

both locations exceeded ground water limits (shown on Table 7) for ammonia, 5OD-5,

boron, manganese, phosphorus, R.O.E. (residue on evaporation) and suffate. Similarly, all

samples contained xylenes, toluene and several other organic solvents in varying

concentrations, which are classified by RCRA as hazardous.

Concentrations of constituents founri in ground water scmcles obtained frorr. different

monitoring wells varied considerably. This was mainly due to differences in the types of

wastes which were disoosed of throughout Ahe site. ~he chemical odors cetectec a^d the
i

j organic const ituenis measured indi-cte that most of the wastes were solvent mixture's.
i
i

STS Co.-i
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V .'..'1-1̂

*•.•*•-•

possibly from painting, degreasing or other industrial processes. These solvents are

classified by RCRA (in Part 261) as being hazardous. Some of the inorganic constituents

were also high but it is noteworthy that many metal concentrations were not measured

at levels which exceeded acceptable standards,

There were also variations in chemical concentrations (in the same wells) of the samples

collected in June and in October, 1981. October samples from the U.S. Scrap Site

generally had higher concentrations for most parameters than those collected in June.

Samples from the Penn Central site were more consistent with time. The changes may

have been caused by seasonal water level fluctuations (possibly also influenced by the

ground water mound) which changed the nature of the fill which was in contact with the

water at the time of sample collection.

Soil and Fill Samples

Soil and fill samples collected above and below the prevailing water levels contained hign

concentrations of organic constituents and much lower levels of the more soluble

j inorganic compounds. This is consistent with the cohesive nature of ths near surface fill

and underlying natural clay which wil l recdilv cdsorb most organic and some inorgcric

compounds. The high concentrations of orgcnics should be of concern since thev ,-r.cy

pose a long-term environmental hazard caused by exTenc=-d leachiro ci these

contaminants :nto the around water.

STS Consultants. L:c.
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Waste and Test Pit Samples

The surface waste sample analyses revealed the organic nature of most of the waste

materials disposed of at the site. Extremely high concentrations of xylenes and toluene

were found in most of the waste samples (hazardous under RCRA). Chlorinated

hydrocarbons (PCB's) were also measured in significant amounts. Analyses of the test pit

samples were consistent with these results, indicating various organic constituents in

* relatively high concentrations.

Results by Soring Location

Boring G-101 (U.S. Scrap Site) - Samples obtained from this location were found to be

comprised of various fill materials including a tar-like substance and some material with

a brown coloration. Strong organic odors were noted in the underlying natural soil.

These observations were consistent with the results which indicated a variety of organic

'' constituents present in the ground water at concentrations greater than 1 pom. Most

notable of these were the xylenes, toluene, phenol, and aliphatic hydrocarbons. Illinois

ground water standards for inorganic chemicals were exceeded oy mcny parameters at

thio location, BCD-5, chloride, fluoride, iron, manganese, phosphorus ard RCE were al!

measnrod CT levels which exceeded the standards by ar .'east ICQ% and often, oy several

oraers o; mcqnirune.

37S Consultants. '.'•'.



-49-

Th e soil sample analyzed from this boring was consistent with the ground water results

for most of the organic constituents. Inorganic chemical concentrations were generally

lower in the soil sample.

Boring G-102 (U.S. Scrap Site) - Paint sludge was observed in the upper part of this

boring which appears to have influenced the results of the chemical analysis. Again, hiah

concentrations of organics were measured, with xylenes and trimethylcyclohexanone

having levels of 27 and !2ppm, respectively. BOD levels were reduced, possibly due to

natural toxicity in the sample, since COD levels were stiil significant.

Three soil boring samples were collected and analyzed at this location. The most

contaminated was the uppermost soil sample, obtained from a depth of from 2,5 to 4 ft

and identified as paint sludge. Concentrations of C^-benzene and xylenes were lower in

the underlying soil, however the aliphatic hydrocarbons were high at all depths tested.

These compounds were possibly present in wastes deposited prior to rhe paint sludge as

well as being components of the paint sludge itseif.

Boring G-103 (U.S. Scrcp Si*e) - Fill in this boring consisted of wood fragment? underlain

by a granular saturated —ateriai with a strong odor. Ground waier samples obtainec

' from this well contained tne highest concentration of xylenes ( i2Cppm) found in any

crounc water sample. Ot^er organic concentrations which exceeded 20 opm included

ST3 Consultants. L'.a.
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aplihatic hydrocarbons, C. -benzene, ethyl benzene and toluene. The COD values

measured in ground water samples obtained from this we!I varied from 34,000 to

l49,5GOppm, confirming the presence of many nonbiodegradabie constituents. The

alkalinity of these samples was also quite high, as were phenolics, sulfate, magnesium

and many other constituents.

Only limited analyses of soil samples were performed. These indicated high levels of
I

aliphatic hydrocarbons and xylenes in the upper soil layers.

Boring G-104 (U.S. Scrap Site)- Strong paint-like odors and a high pH level (8-iO) were

noted in the fill at this location. Ground water contamination level's were simiiar to

those found in wells at G- 'OI and G-102. Again xylenes, toluene and

trimethylcyclohexanone were measured at concentrations exceeding 20 pom. Some

additional methylated organic constituents were also measured ct high levels :n this

location.

For the Anorganic parameters in t^e ground water, COD values were in the 20.000 ppm

ranee. Some metals were also cnalvzed at levels exceeding the standards shewn or

Taole 7. These included zinc, selenium, nickel, arsenic, chrorriurr, and copper, it is

interesting to note rhat scrriDies of tsr-like fill material ccl!ec7ed at this location

cor.icir.ed exrreme1-/ high organic concern-rcr ions (nrjch greater than at C - I O i and G-

1C2;. it appears thct rhere ,:s more conta-nipcTion Dceser."" in this material; however the

constituents cc ret seem io btr easiiv seluDM'.n^d ;nto the around wcter.

ST3 Consultants. 1:



-51-

5oring G- !Q5 (U.S. Scrap Site) - ihe well screen at this location was placed in the

bedrock aquifer at a depth of approximately 70 ft, so results of these analyses are

especially critical in establishing the extent of underlying ground water contamination at

this site. These results indicate that the shallow bedrock aquifer in the Silurian

Dolomite has been contaminated by organic constituents. The ground water from the

deep well contained xylenes in concentrations from I I-47 ppm, toluene at levels up to

26 ppm, and aliphatic hydrocarbon in amounts up to 22 ppm.

The presence of these organic constituents in G-105 probably cannot be attributed to the

Revert which was used in the drilling process. Revert is a complex polysaccharide which

eventually breaks down into simple sugars. The organic contaminants detected in the

analysis of G- 105 are generally not components of Revert.

In addition, we consider it unlikely that the bedrock aquifer has been contaminated by

Doilutcnts that leached from the shallow aquifer and through the thick layer of clay

separating the two aquifers. As mentioned previously, laborctory permeability tesTS

performed on samples of this clay indicate that it has a permeability of lets than

10" cm/sec. With a Dermeabili+y this low, seeocge from *he uoper aquifer Ao the lower

bedrock aquifer will be extremely sicw. It is possible that the contaminant-3 are

migrating tc the deep aquifer via natural fissures in the clay (highly unlikelv due to the

substantial thickness of the ciay) or, more likeiv, by moving laterally in the shallow

cquir^r to existing water suopi* wells in the area and then travelling v»rt'ccliv dovn

these A/^iiholes to tne oeep aaui£t:r. "his would ha''e to be substantiated however, before

a fine: conciusicn COLIC be mcc'<=.

S73 Consultants. L:c.
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The soil samples analyzed from this location do not relcre to the ground water quality in

the bedrock aquifer since they were obtained from an upper layer of red and black fill.

The sample obtained from 2.5 to 4.5 feet was found to be heavily contaminated with

organics. It contained almost 1% of a combination of xylenes and toluene.

Boring G-106 (Background) - This well was located approximately 1500 ft west of the

U.S. Scrap Site cs shown on Figure I. The ground water contained 9.6 ppm of phenol and

a small concentration of PCB's. Some constituents which exceeded standards included

chromium, copper, iron, manganese and zinc.

No soil samples were analyzed.

Boring G-i32(Fenr\ Ceatrc! Site) - Various fill types were noted ot two depths including

wood material, c stiff c'ay fill end oily black cinders. The ground wa+er contained

moderate concentrations of organic constituents, most notably 4-methyI-2-pentanone,

tciuene, and xylenes. Phenol end methylphenol were also found ct !eveis of

approximately 9 ppm each. Ammonia concentrations were high at this location cs we~e

aikaiinity, CCD, chloride, sulfate one zinc.

A coi! so:r,^ie collected CT *his location (from 12.5 to 14.5f t ) contained 4? oom of

Gl;&r,a*'c hvoYocarco's. Otne-' orccnic anc/cr inorqcnic parameters vere net T.easure'l.

Df me t\/o well locations on the Psnn Centre! Site. C-- i 22 had significcnMy roo'e jcl! c*;:
i

ground woter ccntaminc+ior than cic C- -133 . j

3 Corsuitants. '.;
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Soring G-133 (Penn Central Site) - This boring also encountered wood fill over a gravel

material and a sandy clay fill with tar-like fluid. In -general, the concentrations

measured in ground water samples from this location were much lower than in ground

water samples obtained from other locations. Only trimethylcyclohexanone exceeded

I ppm. Some inorganic parameters exceeded Illinois standards but not to the extent

found at any other location.

No soil samples were analyzed.

Summon/ of Results

The chemical data indicates mat the upDermost ground water (within the fill) at both

sites is severely contaminated by organic and inorganic compounds. The extent of this

contamination varies, probably d-je to differences in waste materials placed throughout

the sires. In general, the U.S. Scrap Site appears to be more contaminated than tne Denn

Centra! Site.

The ground water analyzed from the bedrcck well at G-105 (at a depth of about 70 ft)

wcs also found to contain substantial concentrations of organic and inorganic chemical

constituents. While *his contamination nray be due to pajt waste disposal activities at

the U.S. Seres Site, more reseon:h end exploratory work would neve 1o be oerfor— led .'c
I
j confirm this. It \s uncie^r. basec upon availco'e information, hew these chemicals

'• entered rhe becrock acuifer. As mentioned previous^, the clav which seoorates the

i -7: ccu^ers :5 thick (on the order o*' 55 to 60 *t) and of a low permecbility ( 10 cm /sec).

i
ST3 Consultants. Lie. .
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The major type of ground water contamination throughout the two sites appears to be

organic in nature, most notably, solvents such as xylenes and toluene. However,

numerous other organic parameters were detected in significant quantities, indicating

that overall organic contamination exists. Many inorganic constituents also exceeded

Illinois standards for ground water.

Soil samples were also severely contaminated with organic compounds. Inorganic

concentrations were significantly lower. It appears that the organic chemicals are being

adsorbed to the soil and could, therefore, cause long-term leaching problems.

Finally, selected waste and test pit samples confirm the organic nature of the waste

materials which were disoosed of at the site. These samples were found to contain high

concentrations of numerous organic chemicals and would generaiiy be considered as

hazardous waste materials, if the standards set forth in RCRA, Part 26 I //ere applied.

i S '-cn'uiian's. LtC.
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REMEDIAL ACTION ALTERNATIVES (Ref. A end 5)

Based upon the information presented in this report, it is concluded that both the U.S.

Scrap and the Penn Central Sites are severely contaminated with various inorganic and

organic chemical constituents. In addition, while the available data is insufficient to

accurately conclude the direction of ground water flow after it exits the sites, it is also

assumed that ground water is entering and leaving the site and, in doing so. !s being

contaminated and carrying this contamination to off-site areas.

In order to stop the flow of the contaminated uppermost ground water to off-site areas.

some form of effective remedial action must be implemented at both sites. 3y

implementing proper remedial action techniques, adverse environmental and human

health impacts will be minimized (or. hopefully, eliminated). The two basic concepts

which should be considered in designing and selecting the final remedial action plan ;re

I) to remove ai! of the contaminated materials from the sites or 2) to contain the

contaminated ground water within the site materials rather than aliow it to migrate to

off-si 'e areas.

gj of Contaminated V.cterial

in evaluating the varicus remedial acrion alternatives, it T.CV he considered

i odvcr.tcgeous *c to:a!ly :emove the ccnTsmincted meter !c:s from one cr bor'-, <;* 'r>e

.•Hjciect sires, in dec'd'^c UDOI". :r-is option, the followinc fcc fors should b» irons ine-td

i
; rro;1- erTvironmen.'Ci', eco'ioTic. c^c ccrsTrucrion 3Tcndpo: : -Ts:
i
I
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A. All waste materials (fill) must be removed from the site(s). In addition,

several feet of the underlying clay must also be removed so that future

movement of water through the soil will not cause leachir.g of contaminants

and potential additional ground water contamination of the bedrock aquifer.

B. Removal and transport of the contaminated materials must be done in such a

manner so as to prevent unnecessary exposure'to the general public.

C. The materials must be disDosed of in an environmentally safe manner,

probably at a licensed landfill.

D. After the contaminated materials are removed, the site will require

reclamation. The reclamation measures which will probably be necessary

include:

1. Backfilling with clean soil or fiil material to the surrounding grcund

level.

2. Providing a mechanism for surface runoff and erosion controi.

2. Revegetcting the s:te(s).

^. Co-isideraTion of DCS: rec lamer io~ sire u:;e.

is. L:c.
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'/Vgste Mcterigfs Remain in Place

If it is elected to leave the contaminated materials in place, a decision must then be made

whether to !) isolate the contaminated materials by controlling surface water

infiltration and off-site ground water migration or 2) treat or detoxify the ground

water, fill material's, and underlying soils.

CoPtamincnt Isolation

If it is elected to isolate contaminated materials from the outside environment,

mechanisms must be employed which will control surface water infiltration and which

will preclude off-site ground water migration.

One of the primary causes of leachate generation is surface water infiltration which

passes through contaminated materials and migrates downward in a contaminated state

. , the ground . . ._ . • . Therefore, reducing surface water infiltration into the

contaminated materials is a prerequisite in a remedial action program designed to isolate

the contaminated site materials (for that matter, this is also a prerequisite if it decided

to treat the contaminated materiais).

STS Consultants. He.
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Many materials can be used to form a surface cover (aver, including clay, asphalt,

concrete, or other synthetic materials. Implementing one of these cover matericis would

also reduce the potential for contamination of surface water which runs off the U.S.

Scrap and/or Fenn Central Sites. It should be noted that if one of these covers ;s

utilized, it will probably require periodic maintenance as the buried waste materials

consolidate and/or degrade which would then result in differentia! settlements

throughout the site. This could not only cause cracking or rupturing of the cover layer,

but will also change the surface drainage characteristics of the site.

In addition to minimizing surface water infiltration, the cover should be designed to

maximize surface runoff. By doing so, surface water will exit the site as rapidly cs

possible and will further help tc minimize infiltration. The cover should be adequately

sloped to drainage ditches which should then be designed to transport the water to

nearby water courses or sewers. If a cover material is relatively impermeable and is

adequate sloped, the runoff woter may not require furtner treatment. Periodic

tests should be made of tr.ir, runcff water hov/ever to be sure that it contains no

contaminants in excessively high concentrations.

In order to minimize the mqrctlon of contaminated ground water tc off-site areos. we

recommend that c seeoaae cutoff be installed around the entire perimeter of each site in
I
! con:unc*ior, w:th tne surface cover. Tie seepaae cutoff con De constructed c^ concrete,
i
I crout (either chemiccl or cerr.ent) or ben^onite rioy. 'n any case* it should be extender?
i
I *nrouc^ the f: l ! rr-ctericls arid ir.to the underlying natural c!cv.

3T3 Consultants »'d.
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By using a combination surface cover and seepage cutoff, a completely contained unit

would be formed which would be filled with contaminated waste. To monitor the effect

of this unit, periodic tests of the ground water and surface water outside of the subject

sites should be performed. To do this, several ground water monitoring wells will have to

be installed.

Another method cf halting off-site ground water migration is to excavate drainage

ditches around the perimeter cf the site, install drain tiles along the bottoms of the

ditches (surrounded with granular material), and backfill the trenches above the drain

tiles with relatively impermeable clay soils. The drain tiles would then be connected to

a treatment system or a temporary holding pond. A system installed in this manner v/:.'!

lower the ground water table at the drainage ditch, thus reversing the ground water

gradient immediately adjacent to the ditch and precluding movement of site ground

water to off-site areas. These systems do require maintanence, however, as weil as

reauiring treatment of the collected water.

in conjunction w'th the drainage ditch concept, the ground water in the uppermost

aauifer (fil l ma+e'ials) could be Dumped by using wellpoints and then treated before '.1 Is

rechcrgec to the crouna water table. Disadvantages of tnis concept, however, are rhat it

;s expensive from the stcnapoint of pumping costs and 'reatment costs and a:so thaT It is

t-rcnnicallv verv cifficuli to completely in*erceot the ground warer bet'o:e it migrates to

o f f - s i t e arecs. The '.veMooir.Ts would ^cve TO be ver^ closely spoced ;n o.'c'er

are^'jareiv remove ::!! "he wcter Tending to flow Between them.

STS Cons.j i tants. '..'.£.
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In-Sit-j Treatment and/or Deloxification

In-situ treatment and detoxification of contaminated soiis are relatively new concepts

and, as such, are untried in comparison with the more common physical techniques of

material removal or containment. When detoxification is performed, it is commonly

done by excavcting the contaminated materials, treating them above grade, and then

replacing them to their original location.

Some of the more commonly used in-situ treatment techniques include water flushing,

chemical reaction, physical mixing, fixation, and microbiologic activity.

Since the waste materials which were disposed of at the U.S. Scrap and °enn Centre!

Sites span a wide variety of physical and chemical characteristics, it may not be posr-ible

to detoxify them with a single treatment method. The remedial action selection process

must consider ai! of the treatment methods which would be required at each particular

site.

SVS Consultants. '*.'.
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GENERAL QUALIFICATIONS

This report has been prepared in order to aid in the evaluation of the subject site and to

assist the Illinois Attorney General in evaluating the subsurface contamination at the US

Scrap and Penn Central Sites. The scope is limited to the specific project ana' locations

described herein, and our description of the project represents our understanding of the

significant environmental aspects and/or imolications pertaining to the project as

communicated to us by the Illinois Attorney General's Office. In The event that any

deviations from the understood scope of work occur, STS should be informed so that

changes can be reviewed and that conclusions presented in this report modified, if

appropriate. Should changes in the scope of intent of the project occur without STS

having the opportunity to review the changes and comment on the geotechnical or

environmental consequences of the changes, STS assumes no liability for any resulting

it is recommended that ell construction operations resulting from recommendations

presented in this report be observed by on engineer or geologist, exoerienced in

evaluating soil-ground water systems. If you wish. STS would welcome the cooortunitv

to provide these field services for you at the aopropriate time. \r. add!T;on, we would

we;core "he opportunity to review plans, spec!flections, reoo-T3 ancYor permits when the*

hove b^en prepared so thct we may have the ooportunity or corr. merit ing on their

ef fect 's* en the cverci' oro;ect.

STS Consultant:. '_:
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The analysis and recommendations submitted in this report are based upon data obtained

from soil borings performed at locations which are indicated on the location diagram and

from other information as outlined in the report. This report does not reflect any

variations which may occur between the boring or test pit locations; rather, specific

information was obtained at the specific boring and test pit locations ct specific times.

It is a well-known fact that variations in soil, rock and ground water conditions can occur

between such locations.

In addition, ground water monitoring wells were installed on this project. It can be

expected that ground water levels may vary seasonally end annually due to precipitation,

evaporation, surface runoff, and percolation. Variations of several feet are not

uncommon. Therefore, interpretations made concerning the ground water

characteristics using the available monitoring well readings are estimates based on the

experience of the engineer, geologist, or chemist.

Chemical concentrations may also vary significantly between sampling times due to the

environmental factors mentioned above and the introduction of chemicals into the soil

end ground water from natural or man-made sources. Therefore, test results obtained

from scmoies taken at discrete points in time co not orovide continuous monitoring of

the chemical concentrations. However, the chemica1 testing orocrcrri performed bv
I
I the Mllnics Environmental Protection Agency wos performed in order to systematically

! test the chemical content of si+e mcteris's so 'hot a reasonable engineerina e-.'aluotion
i

i or the chemiccl concentrations and their venations cou:d oe made.

5.73 Consultant;. ','.'.
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Should construcTion procedures be implemented after submiTtal of this report,

unanticipated subsurface conditions may occur. For this reason, we recommend that a

"Changed Conditions" clause be provided in the contract both witrt the general

contractor and in all contracts with the sub-contractors involved in underground work. It

is felt that the inclusion of this clause will permit contractors to submit lower prices

because they will not need to provide as many contingencies as they normally would if

equitable adjustment of changed conditions will minimize conflicts and litigation with

the attendant delays and costs. Furthermore, by the immediate recognition and

adjustment in contract price at the time any chanced conditions are encountered, the

immense problems of trying to recreate facts when litigation develops later is

eliminated.
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OWNER ' I-OG OF BORING NUMBER

Illinois Attorney General | G-106
PROJECT NAME ARCHITECT-ENGINEER
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' • } ConLcrr inat ion Survev
SITE LOCATION

Lake Calur.et Area , Ch icaco, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION +9.9 CCD

^anui^r f^} -black (Fil l)
*l^ * Llij ~O c. *'"'-" 5 c HO — I^U S L ; 3 . i
ii ^ >i

"Med. to coarse sand -rust (SPl

1
Silty clay, trace gravel, sana,
shale & gypsum crystals -brown &
gray- stiff to very stiff (CL)

Silty clay, trace gravel, sand and
shale -gray- very stiff (CD

K = 3 X 10"8cm/sec

END OF BORING

"A" - Silty clay, little topsoil -br

NOTE: See "Well Detail -G-1C6" fcr
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OWNER

Illinois Attorney General
PROJECT NAME

^Contamination Survev
'SITE LOCATION

Lake Calumet
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Area, Chicago, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION +17.4 CCD

Clayey topsoil. l i tt le wooc
roots -dk. brown (OH- Fill)

, trace

Saturated wood fragments -black-
(Fi l l ) Sample 3: not recovered

Gravel fill -light gray- ex
- saturated (GP-Fi l l ) Very
pH level

tr. dense
high

Sanay clay fill (sl ightly tar-l ike),
trace wood, gravel 1 roots -black-
very stiff (Fill) Paint odor

Silty clay, trace gravel, s
shale -brown, gray & black-
verv st.i'i (CLl Paint odor

Silty clay, trace gravel, s
shale -grayish brown- stiff
Slight paint odor

Si i uj, clay, trace gravel, s
shaie -grayish brown- very
hard ^ C L )

Sil ty clay, trace gravel , s
shale -brownisn aray- ve~v
hard (CD
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END OF BORING.
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Illinois ittornev General G-13?
PROJECT NAME ARCHITECT-ENGINEER

Contamination Survev
-SITE LOCATION

Lake Calunet ^rea. Chicaao. Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION -] 9 . 8 CCD

Sandy i gravelly fill (crushed
stone) -It. gray- medium dense to
very dense (Fill) Very high pH
level

Wood - no sample recovered

Clayey fill, trace gravel, sand and
wood -black & gray- vary stiff -
^Very strong paint cdor
\
Oily cinder fill -black- medium
dense - saturated with oil

Silty organic clay -black- stiff to
very stiff (OH)
i

Silty clay, trace gravel, sand and
shale -brown & gray- very stirf (CL]

Silty clay, trace gravel , sand and
shale -gray- hard ( C L )

;JO~E: Obstruction encounte-ed it <i.
Ccp.sistencie?; of r.!Qv/ basec c
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Standard Clause for Unanticipated Subsurface Conditions

"The owner has had a subsurface investigation performed by a foundation
consultant, the results of which are contained in the consultant's report. The
consultant's report presents his conclusions en the subsurface conditions based on
his interpretation of the data obtained in the investigation. The contractor
acknowledges that he has reviewed the consultant's report and any adcenda thereto,
and that his bid for earthwork operations is based on the subsurface conditions, as
described in that report. It is recognized that a subsurface investigation may net
disclose all conditions as they actually exist and further, conditions may change,
particularly groundwater conditions, between the time of a subsurface investigation
and tne time of earthwork operations. In recognition of these facts, this clause is
entered in the contract to provide a means of equitable additional compensation for
the contractor if adverse unanticipated conditions are encountered and to provide a
means of rebate to the owner if the conditions are more favoraole than anticipated.

At any time curing earthwork, paving and foundation construction operations that
the contractor encounters conditions that are different than those anticipated by
the foundation consultant's report, he shall immediately (within 24 hours) bring this
fact to the owner's attention. If the owner's representative en the construction site
observes subsurface conditions which are different than those anticipated by the
foundation consultant's report, he shall immediately (within 24 hours) bring this
fact to the contractor's attention. Once a fact of unanticipated conditions has
been brought to the attention of either the owner or the contractor, and the
consultant has concurred, immediate negotiations will be undertaken between the
owner and the contractor to arrive at a change in contract price for additional
work or reduction in work because of the unanticipated conditions. The contractor
agrees that the following unit prices would apply for additional or reduced work
unoer the contract. For changed conditions for which unit prices are not provided,
the additional work shall be paid for on a time and mater;al basis."

Arctner exampie of = changed conditions clause can be found in paper No. 4035 by
Robert F. Borg published in ASCE Construction Division Journal, Nfc. CO2',
September 1964, p«ge 37.

SCIL —CETING SE71VICZS. 'NC.



GENERAL NOTTS

DRILLING i SAMPLING SYMBOLS;

5S

ST

PA
DS
AS

YS

Split Spoon - 1 3/S" 1.0., 2" C.2.
Jniess ot;ie!"vij« notec
Shelby Tufie - 2: O.il..
\.ruess otr.er*ise notec
Power Auger
Diamond Bit - NX, BX, AX
Auger Sample
jar Sample
Vane Shear

OS
HS

FT
RS
BS
PM
G5

OstecBerz Sa/npler - y She^y .Tuse
noiiow Stern Auger
Yasn Sample
Rsn Tail
Rocx Sit
Bulk Sample
Pressuremeter Test. !n-Sifj
Gicaings Sampler

Standard "N" Penetrauon: Slows per foot of a 140 pound hammer falling 30 inches or. a 2 inc.-. C.D.
split spoon sampler, except wnere otr.erv/ise notec.

TATER LEVEL MEASUREMENT SYMSOLS:

VL

YD
AB

^ater Level
Samoling
OrillJig

After 3or.ng

WCI : ^et Cave 'in
DC! : Dry Cave in
BCR : Beiore Casing Removal
ACR : After Casing Removal

Vater leveis jicicatea on r>e bcrinz legs ATS v;e ieveia measured in t.'-.e boring at ^ie rimes
LT pervious' soils, the indicated e.'evations are considered .-siiacie jroyndwater ieveis. In ;np*rvious
soiis, tne iccu.-ate ceterrr.inar.cn si groijnd water elevations may net be possible, even after several
says oi oos«rva.tions: accit;onal sviaerKrs of grouna water elevations must be scug.it.

DESCR1PTTON A TTRMINOLOCY;

Coars* Grained or Graniiiar Scili have more tJian 50% of their dry weight retainer on & ?200 sieve: they
are oescribec as: isoulcers, coooies, gravel or sane. Tine Grained soiii have Jess than K°t cf tneu1 cry
weight ret&inefi on a ?7QC sieve; they are described as: days or clayey silts if they are conesr/e arc
silts'if *ey »re non-cohesive, 'in addition to gradation, granular soils are cefinec on tre oasis ct ^e:.-
reiative in-place density and fine sr£ir,e<J soils on tne oasis of their str-ngih or consistency and their
plasticity.

Maior
Campcnent
Of Sarpole

Soulders

Ciooles

Gravel

Silt

Size

Over S in. (220 mm)

J inches to 3 inches
(20G mm to 75 mm)

3 inches to *<> ii<;ve
(7* mm :o -».r6 mm)

Ik to #2C3 sitve
C*.."6 .nm :a Z.Z7~ T-.ITI)

(C.07i -nm :: C.CC' rnm)

Smail«r nan j.CCi mm

Descriptive ;errr.
Ci Components .-'Jjo

Present "in Sample

Trace

Little

Some

And

Percent C:
Sr^ Veignt

i - 3

iO - 15

35 -50

CCNSiSTISCY w

N -

< ;.L5 /.-' Sci>
.2* - :.-? .Vsit

- 3

10 - 2?

..u - j. fi tyrv it::

."0 - l . Z C i '-".art
> i. JC ' »rv Hsr

;0 - SO
30-
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PROCEDURES REGARDING FIELD LOGS.

LABORATORY DATA SHEETS AND 5A.V.PLES

| in the process of obtaining and testing samples and preparing this report, procedures
j are followed that represent reasonable and acceptec practic
; founcation e n i n e e r i n .

e n the field o soi and

Specifically, f ield logs are prepared curing performance of the drilling arid sampling
operations which are intended to portray essentially field occurrences, sampling
locations and other information.

Samples obtained in the field are frequently subjected to additional testing and
redassificaticr. in the laboratory by more experienced soil engineers, arid differences
between the field logs and the final logs exist.

Tie engineer preparing the report reviews the f ie^d and laboratory logs, ciassifica-
tior.s and test data, and in his judgement in interpreting this data, may make further
changes.

Samples taken in the field, some of which are later subjected to laboratory tests, are
retained in our laboratory for sixty cays and are then destroyed unless special
disposition is requested by our client. Samples retained over a long period of time,

j ever, in sealed jars, are subject to moisture loss which changes the apparent strength
j of conesive soil, generally increasing the strength f rom what was originally

encountered in the field. Since they are tnen no longer representative of tne
moisture conditions initially encountered, an inspection of these samples should
recognize this factor.

It is ccmmor. practice in the soil and foundat ion engineering profession that field logs
ana laboratory data sheets not be included in engineering reports, because they do -,oi
represent the engineer's final opinions as to appropriate descriptions fcr conditions
encountered in the exploration and testing work. On the other hand, we are aware
that perhaps certain contractors and subcontractors submitting bids or proposals on
work might .-.a^e an interest in stucyir.g these documents before submitting a bid or
proposal. For this reason, the fieic logs will be retained in cur office :or inspection
by all contractors submitting a bid or propv,5ii. ^'e would welcome the opoortunity to
exriain any changes that have and typically are made in the preparation of our final
repcrts. to tne contractor or subcontractors, befcre tne f i rm submits its b;c or
proposal, and to dercribe how tne inform aticr. was obtained tc. the extent the
cciTTractcr or subcontractor wishes. Results of laboi'a'ory tests are eeriftra.L.'y shown
on t::*i ?cr:r.2 legs or are described in the text cf the reccrt, a; a^p^ — -

terms ar.c srr.bcis used on the .cs are Tec-cribed Z'\ 'he at'achec
.sne^t. e n t i t e . eneral

Cl^ TiST- 'VG SC.^V 'CZi . I N C .



AMERICAN SOCIETY FOR TESTING AND MATERIALS
im Ract St.. Philadelphia. Pa. I 9 l 0 j

Pin .1

Standard Method for

PENETRATION TEST AND 5?LIT-3ARR£L SAMPLING
OF SOLLS'

ASTM Designation: D 15W - 67

Tii* Slmcird of the American Society fcr T taring iad Mitera.ii Is KSUM under
the aiec designation D itet; tie ouirber uumediite.'y followi/ig the designa-
tion indicates -.he yea-- 01 orijiaaJ icoptioo or, in the cast o' revision, the yeir
a/ liit revision. A cuaiocr is part; theses incidtes the ye»_' of list rapprovil.

1. Scope

i.l This method ties-bribes a procedure
for using i split-barrel sampler to obtain
representative samples of soil for identic-
cation purposes and other laboratory
tcsrs, and to obtain a measure of the
resistance of the scil :o penetration of
tis sampler.

2. Apparatus

2.1 Drilling Etptipmenl—Any drilling
ecuiptnest shall be acceptable that pro-
•<*id-ts a reasonably clean hole before
insertion of the sampler co ensure that
tht penetration test is performed oc un-
disturbed soil, and J-.at will permit the
driving oi the sappier to obtain the
sa.rr.pie ind penetration record in ac-
cordance witi the procedure described in
3. Procedure. To avoid "whips'" ucder
the blows of the himrr.e:, it is recorn-
T.endfd tr.a: the criil rod hav- a stifness
ecui! tc cr crsater than the A-rod. An
"A" roc is a hollow drill rod or "steel"
having an outside diameter of 1$ in.
or 41.2 nzs lid iz irsice dia=eter of
!; :-a. or 2S.I -=.. through which the
:o;i-_. .T.c::on )i (.'hlliug is transferred

' ' " : .c - r 'i.e •-i.-.c»r:':
Soc:ct ..ii ; -r,t:r >.-. j ^..
'•a« -'"'•'. C^mrr r . x- H
'ir l.-.5i-.««rjn ?•- - :v."
ma-, i-* ;cu ic .n ..-.̂  ^^ T '

':'5c procvdur" of '.ne
ctr • nt ,uruc:cuoa oi

• ja Sou jsi ?^>CK

from the driiling notor to the cutting
bit. A sticer dhil rod is suggested for
holes deeper than 50 ft (.15 m). The hoie
shall be llzuted in diancter to betwesn
2i and 6 In. (57.2 and 152 mm).:

2.2 Split- Barrel Sampler — The sam-
pler shall be constructed urith the dimen-
sions indicated in Tig. 1. The drivr shoe
snail be of hardened steel and shcUl be
replaced or repaired when it becomes
djn:ed or distorted. The coupling h*ic:
shall hs.ve four Ha. (12.T-.-nn) (trJni-
r.un: diameter) vent px>rts 2Jid jcali
contain a ball check valve. If sizss other
than the 2-ia. C50 8-mm) sampler are
permitted, lha size shall be conspicuously
LOtec on lil penetration rKords.

2.3 Dr:-;e Wei$'r.<. Aaembiy — Tne as-
sembly shall co.iJist of a l4C-lb (53.5-<g)
we-rnt. a u.'iv'ine r.ead, and a guide
permitting a. free fall of 30 in. (0.76 3).
Special precautions shall be rai-.er. to
ensure thai the energy,- oi die faj'i.ig
weight is sot reauc^d by f r ic t ion be-
tween the drive weight ar.d :hr juices.

2.4 A^ct^'ory E.fui?men: — Libels,

data sbetts. sarni-ie iirs, iirafir.. i.id
otner r.ects.'i.ir-" $uppi;;s srouid tccocn-
pany -j;e ii.T.pur.g »qu;pT:er.t.

3.

le ".e o

ievel in the hole at or above ground
level.

3.2 La no case shaJI a bcttcm-
charge bit be permitted. (Side-discharge
bits are permissible.) The process of
jetting through an open-tube sampler
aad then sampling when -the desired
depth is reached shal1 sot be permitted.
Where cubing is used, it may not be
driven beiow sampling elevation. Record
say loss of circulation or cicess pressure
in drilling ^uid during acvr:zcir.^ o: ho^es.

3.3 With the sampler resting or. the
boti.oir. of the hole, drive the iarr.pie!-
with blows from the 140-ib (53.5-kz''
harr.rr.er falling 30 in. (0.76 rO -usui
either IS in. (0.45 rn) have been pene-
trated or 100 blows have bcec applied.

3.4 Reptat th;s operation at 'nter.-als
rot longer than ." it i.l.; ji; '.n hornose
ous itrata oad *.'. every change cf 5t:at*r

3.5 Rtcorc '.Zi nurr.oer of olov.-s rs-
quir*c to ace?:; each 6 in. .O. ' f m"; of
penetration or fxacucns taer-.-of. The
£rs~. 6 iu. ,'C. 15 m) is considtrrtc tr be i
«iuig c.-ive. The =ur:b«r of b:ows :e-
^•liird for -_?c second and thirc 6 i.-..
'C. 15 m: o: peie-Titior idued is :srrr.ic
:.'j; ^ene'-rsi::^: r»s;sia^c;. .V. U tr.e

jurt 'Jia: ::i^ —ate.-.;: :c :t ;S.mpe-i i
-c: -is;u:-::<: :y :;e ^c:-i_^a In :.at-

jir -iow.y to pr;v-=L .oo^cr.i :? cf '_-.;
".s ;o.s. Ma:ri"i.'n '.r.e 7/ater

., _. .:: ...

;j;; '.-in '. ;': O.JD - .3 -ere1.— t.'c ire

J.o Zr:r.£; vh : :--•. r.v -0 '.ze sur.i;
^cc coez. Dcscr': : x::;-_:V- :-o:ca



AMERICAN SOCIETY FOR TESTING AND MATERIALS
l*)6 Racr Si.. ?hibd*Jphia, ?a. ) < » ! 0 3

Rcpnntefl iron Copvrn.me- ' 96* DOO*- of >.STM Vinot.Ci. cm ; '

Standard Method for

THIN-WALLED TUBE SAMPLING OF SOILS'

H
ASTM Designttion: L 1537 - 67

This Standu'd oi :ie Anericin Sodtry for Testing ind Material* ii issued under
tie iiefl cesi^iiaon C 1537; the nufflbei :jncetiiatj!y foiiowir.g tic desijia-
uoa ucdifi.;o -j: year of ongir.ii adoccisc or, in rje ase of rr^-iiion. thr year
of iait rrvjjoa. A nuober b parentheses icdici:es the year 01 lut reappraval

1. Scope

1.1 This method describe: a. procedure
for using i t'Liia-waiie-i ~etaJ tube to re-
cover relatively undisturbed soi] samples
suitable for laboratory tests. It is in-
tended as a guide to more complete speci-
ications to raeet the aens ot ̂  particular
job.

1.2 There are. in general, two types of
samplers '.hi.! use thin-walled cubes for
sampans;, tuunsiy, open-cube samplers,
and piston «icpiers.: In general, piston
samplers a/e better and cm De used in al-
most Ail soils. Sine; ihe thia-w^Iled rube
requirements ITR the same ior ':>oti: :vpes
of sa.ripie.-3. Lie nie'-hcxi described applies
equally to bo'Ji.

r.t — Any
e^uipmer.t may be iistd ^hat provides a
reascr.iibiv ciear ho't beiors insertion of
the tr.iri-»'£iied :ube; that does not dis-
turb the soil :o be «tr.pled, and that can
efec: conv.suci'.r ir.c "pici penetration
oi -j;e tube :: tc t>.e =a~ pied toil

-'''. y.n.-.,' ttt use.'. —
tubes 1 to 5 :; .'";C J to 12" .iirr.) in out-
sice dii— ?ter lad :rad» o: any r: iateriais

e 31 ".he

LiA-jt-i ax So*ofiM :n w.ihod •

S3

• ~ ["
; i

LL
i

i
im

i

»o« Otomnca

^^ .i
•fr T7'

i /T\
I viy

RBfi0 . £jj3 ^ •}' 1* (mm; 1
"i Moxnmq Hot**

Sort 1— Minimum of ".»o xountict ho^w na opposite odd (or "i *>c 3^
NOTE 1 — Miaiaum 01 :'our mouatirt hoita »p»cea si 90 an tot uopi*n 4 ia.
Non 3 — Tub* h«ld wita htAJensd scrnn.

OF Nirrrjc E
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and resistance ». 4^, ^
ctor>- (Fig. I). *" "5-
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Adequate resistance to corrosion car be
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APPENDIX B

Monitoring Well Diagrams
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Test Pit Logs
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RESISTIVITY DATA

Site Station Direction Approximate Depth

Psnn Central 1 N - S 2
4
6
8

2 N - S 5
10
15
20
25
*/ w

2 £ - W 5
10
15
20
25

US Scrao 1 E - W 5
10
1 C

2 E - W 5
15
25

' 3 N - S 5
15

Internal Resistivity
(ohm-ft)

414
104
67
22

189
144
150
49
15
5

226
135
30
9

C. 1

185
J4C
140

232
3.: i
120

30
'52
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APPENDIX E

Summary of Permeability Test Results
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AMERICAN SOCIETY FOR TESTING AND MATERIALS
I » I 6 Race Si.. Philadelphia, ?a. l«!03

r, of Srinai. <u

Standard Method for

TKIN-WALLED TOE SAMPLING OF SOILS'

ASTM Definition: D 1527 - 67

This Stindi-'d o: lie Arcerican Socery for Testing ind Maseru is is isued under
the axed, designation C 1537; the nuobr xixeciiitciy fodowir.j tic designa-
tion indicates :h: year of origimj idoclisa or, in '.be as* of revision Lhr ye*r
of list revision. A number in p«reatiese: ircicwes the yeaJ 01 Ust rearprovii.

1. Scop*

1.1 This method describes a procedure
for using a tLh-walied .T.e:aJ tube to re-

1 cover relatively undisturbed soi] samples
suitable for laboratory tests. I: is in-
tended as a -guide to more complete sped-
scauons to meet the needs oi z. particular
job.

1.2 There are. in general, :wo types of
samplers tbs.: use thin- walled rubes for
sampling, n^m^iy, opca-iube samplers,
and pistoc samplers.1 In general, piston
sanpiers are oetter and cac be used in al-
most sJl soils. Sine: the thin-wailed rube
requirements are the same for both iypes
of sa.T.pie.-;. LJC method described applies
equally to bo'-h.

2.1 DriUinz SquiprKcr.t — .\ay druling
equipment may be ustd that provides a
:rascna.biy ceaa hoie before insertion of
ihe thiri- wailed :ube: Uia: does not dis-
turb -.he scii :o be Serr.pied, and that can
efec: conv.nuour me rapid penetration
o: -_se tube ::. tc the £arr.p;ed u>il

2.2 ' \in-'.V nUett ~'-*>ef — Thin-'vailed
tubes '. to 5 i: "x i to 127 am) In out-
side diirr.v.:: iac :rade of any materials

Uacer .r.t 'ir* ol '.be
aic'.ios of

lee -'ct. 1C. '.967. Grii-
lax.'.y -MU«O

1 ..̂
'Tvini

1

1

j

i,

•̂iag* sj
' -^•e."« • ;

! ' *J

i -f*
c.-c.

••1

. i
u.i mn— ,
i 1

I
'̂

/••'

I /^
T V_/

l-\ in (mm 1
MewKm; HeMf

NOTS I—Minimum of two mounting hole* oa opposite rides for 2 tc 3V^ in.
NOTZ 2—Minixum oi :oor mousiict hoiis ipucd si 90 dec .'or uopien 4 in. )uic
NOTT 3—Tube helci wiii c

OF METPJC Ec

12.7

I

i.ns
5.38

10..a

TUM .'orF :o. 1—Tili

having adequate streu^.h and resistance
to corrosion viii be satisfactory (Fig. I).
Adequate resistance :o zorrosion cai' be c-u-jice
provided bv a suitable coating. Siaes lt-r , • , . . . " . . . . run
other '^han '.scse r.ay ot 'js?c..! ip«c_^ec -^-^ ;a

I.i.l Tubes shiil be rf suca a Ieii7:h 5»j
thai oerween ive ica tec lilies :;e
Gia.-etp_- is availahir fo>- per.;:.-atioa ito

i--i between '-&- i-d i-\een dia~-
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AMERJCA> SOCIETY FOR TESTING AND MATERIALS
i » l « Ract S(.. Phi ladclpma. ?». 1 9 I O j

Standard Method for

TEST AND SPLIT-BARREL SAMPLING
OF SOILS'

ASTM Designation: D 1586 - 67

Ttu* Stancird of the Aaericu Society fcr Testing and Miteri»ii !• Luufd under
the fised designation D \5S>5; the durzber iinneaiiteiv ioiiowij Lie cicaijT-a-
tion laoiciiM ^be yea.' ot original adoption or, in tie as* o' nr'isoc, the year
o/ lilt revjioa. A a oncer ta psjmbeses boicates the yeaj of -ts; .-approval.

1. Scope

1.1 This method describes a procedure
for using a spiit-barrei sa.ir.pler to obtain
representative samples of soil for idenuc-
ca:icn purposes and other laboratory
tcste, and to obtain a measure of the
resistance of the soil to penetration of
tie sampler.

2. AppVLtUS

2.1 Di-.iiir.g Equipment — Any driving
ec'iipnent shall be icceptabie that pro-
iriass a reasonably clean hole before
insertion of the sampler :o ensure that
tit penetration test is performed on uc-
cihturbec soil, and ;hat will penr.it the
driving oj the sampler to obtain the
sample ind penetration record in ac-
cordance vii'i the procedure described in
3. Procedure. To avoid "whips1' under
the blows o: the himmejr, it is recorn-
mencrd '.ha: the drill rod have a stinne«
ecus.1 tc cr greater than ±e A-rod. .\n
"A" roc is a hoilow drill rod or "steel"
having an outside diameter of If in.
or 41.2 :nra ind ii insice diameter of
It ia. or 2S.I rrm. through which the
ro;ar. rr.c'.'.ea >i c'riliiog is transferred

Soc:ct

:ou .c
ri «

.n ..-f ^7

c proctcu.-u ol :h«
r n» ,urucicuoa o:"
• J»Q Sou me F.OCX
•. .-.si i: .re
"-"es: Boot.

c. Tc-.. M

«w V-;rr. ^. V 10017.

from the drilling motor to the cutting
bit. A stiaer drill rod is suggested for
hales deeper than 50 ft (15 m). Tne hole
shall be limited in diameter to between
2; and d [n. (57.2 and 152 mm).'

12 Spiii-Barrei Sampler—The sam-
pler shall be constructed with the dimen-
sions indicated in Fig. 1. The drivi shoe
shail be of hardened steel and siiAil be
replaced or repaired when it becomes
dented or distorted. The coupling hiLtc
shail have four i-in. (12.7-mrni ('mini-
mum diameter) vent ports ajid shall
contain a ball check valve. If sizss other
than tie 2-in. (5Q.S-mrn) sampler are
permitted, the sirs sball be conspicuously
toted on ill penetration records.

2.5 Dr-.-.t Wfickt Assembly—The is-
sembly saalJ consist of a 140-!b '.£5.5-stg)
"eirht. a driving head, and a guics
permitting i. free fall of 30 m. '0.76 TI).
Special precautions shaU be raker. :o
ensure that the energy of che fai'.i.ig
weicru is sot reauc^d by friction be-
tween the drive weizht and thr juicei.

2.4 Accessary Eiruifmer.: —Libels,
data shet'-s. simple jj.rs, jararZn. i.id
other necsssar/ supplies srouid iccoc;-
pany -_-.e ia.T.piin^ »cu;prr:er.t.

3. Proc-rtor*

j.i *s.»e2~r c :j^

surt that '.iif. — a:s.-.i:
«. ^ ie *' • ••*-..u^« Sv ' " f' -"

;.j prsv?2: loc^c.1".: :? cf
'-T.e r.o:e. Ma:r. ' i :— '..".e '."

ji Ln the aole at 5r above ground water

3.2 In no case «'i*H a bottcm-cis-
charge bit be permitted. (Slde-cischarfe
bits are pcnuissibie.) The process of
jetting through an open-tube sampler
and then sampling when -ie desired
depth is reachsd shal! not be permitted.
Where doing is used, it may not be
driven below sampling elevation. Record
any less of circulation or excess pressure
in drilling 2uid during acv:izcir.a of soies.

3.5 With the sampler rating on the
botiocr. of the hole, drive tht iampisr
Titii blows irom the 14G-lb (53.5-ig'-
hammer failing 30 in. ^0.76 r/: 'or:ui
either IS in. {0.45 rn) have been pene-
trated or !00 blows have bfer. applied.

5.4 Repeat th's operation a: ::itervais
not loager than 5 ft (1.; arj'.' i homogene-
ous strata and 5.: ever-' chaaze cf strata.

re-3.5 Rtcord M* nurr.oer of bl
cjuirec to ifec: lach c in. <0. '5 m'; o:
pen.e'^?.tion or fracdcns tseruof. The
irs: 6 iu. ,'C.l5 ~'; is cocsidrrec ti- be i
:-es.dig crive. The aur.:ber of b:ows re-
^•^iixi :or trie iecond and thirc 6 in.
i'0.15 m) of pene-^atior idurd := '.ermsd
thf pentt:2U:>n resisianci. .V. If tr.e
;arrp,rr .:• r1..—.-•= '.e:« ;-s.- 13 :-. 045

.t

cpen. DCJC: : • i r:*'--^ ;• :"p'.ci.



PROCEDURES R E G A R D I N G FIELD LOGS.

LABORATORY DATA SHEETS AND 5A\;?LES

In tha process of obtaining arid resting samples and preparing this report..
are followed tha: represent reasonable and accepteci practice in the field
f m inrta ti nn *»ne; n^^r inc.

procedures
of soil and

; founcation engineering.

Specifically, field logs are prepared during performance of the drilling and sampling
operations which are intended to portray essentially f ield occurrences, sampling
locations and other information.

Samples obtained in the field are f requent ly subjected to additional testing and
reclassification in the laboratory by more experienced soil engineers, and differences
between the field logs and the finai logs exist.

The engineer preparing the report reviews the field and laboratory logs, classifica-
tions and test data, and in his judgement in interpreting this data, may make further
changes.

Samples taken in the field, some of which are later subjected to laboratory tests, are
retained in cur laboratory for sixty days and are then destroyed unless special
disposition is requested by our client. Samples retained over a long period of time,
even in sealed jars, are subject to moisture loss which changes the apparent strength
of cohesive soil, generally increasing the strength f rom what was originally
encountered in the field. Since they are tnen no longer representative of tne
moisture conditions initially encountered, an inspection of these samples shcuid
recognize this factor.

It is common practice in the soil and foundation engineering profession that field icgs
i anc laboratory data sneets not be included in engineering reports, because they do -,ct
j represent the engineer's final opinions as to appropriate cescriptions fcr ccncitions

encountered in the exploration and testing work. On the ether hand, we are aware
that perhaps certain contractors and subccntr- —~i- s submitting h"1- cr prcpcsai; en
work mignt ha^e an interest in studying these documents before submitting a bid or
proposal. Fcr this reason, the field logs will De retained in our office icr inspection
by ail contractors submitting a bid cr proposal. 'J'e would welcome the opportunity to
exria:n any changes that have and typically are made in the preparation of our final
repcrts, to the contractor or subcontractors, before tne f i rm submits its b;c or
proposal, and to cercribe how trie informat ion was obtained to the extent the
cciiTrac.tcr or subcontractor wisnes. Results cf labci'arcry tests are general.'}- shown

i cr. r/e bcr:ng logs cr are described in the text cf tne report , as appropriate.

me cescnptive terms anc symccis used cr.
sr.e^.t. entit led. General Notes.

ess are teroribed CM "he attiched



GENERAL NOTE5

DRIVING i SAMPLING SYMBOL*:
ss

ST

PA
OS

:s
vs

Split Spoon - I 3/S" I.O., :" C.O.
'Jnlesj otr.ervii* no etc
Sheiby Tuoe - 2; C.3.,

Power Auger
Oiamocd 31: - NX, 3X, AX
Augsr Sample
Jar Sample
Vans Shear

CS

R3
as
PM
G5

Cstsi^rj Sa/no:«r - 3" Sheicy Tuie
rioi.o* 5:err, Auger
1'tsn Sample
~sn TiJ
R^cx 31:
Bulk Sampie
Pressursmeter Test, Ln-Siru
Giccings Sampler

Standard "V Penetration: Slows per Joot ci a 1*0 pouid hammer faliir.e 30 L-icrtet on i Z TIC". C.O.
soil: spoon iar.ipier, except wner- oc.".erwis« notec.

VATER LEVEL MEASUREMENT SYMBOLS:

VI
VI
TO
AS

Tater
'i'fuie

Afrer Soring

VCl : Tet Cave in
DCJ : Ory Cave In
BCR : £<i=re Cas«-.£ RemavaJ
ACR : After Casing Removal

Water levels j-.cicattc on i-.e bcrinz Icgj ars the. lev-is .-ne-isurec m t.-.e bo.-L-.z at Ae ::mes j-,cica:ec.
In pervious'soils, the indicated eievationa are coosisered reliaoie |!-3ancr*-ater ;eveii. In :mp«rv.cu3
v»H3. tre accurate ueterrr.Liaticn ci groi<nd *ater elevations may not be possible, even alter several
cays oi oo»rvat:ofss: accit;or.sj evicencs oi jrounc vater elevations must ;e sougnt.

CRASA77QM DESCRIPTION _•&. TERMINCL3CY;

Grained or Granular Sells have Tiore t-^.an 50% sf their dry ve:?ht retained on a fl2CC sie**; they
ire cescribec is: oouiceri, coosles. gravel sr J*nc. Fine Grained 50111 have '.ess i*un .50% oi :r:e^- cry
weight rttaiT.ee! on a tftOO sieve; they are descrtaeo as: clays or clayey siits U they ars conesive arc
silts ii they ire non-coneaive. Vi adsirioo co gradation, granular soils are sefinec on tre OAiis Jt v»*:r
relative in-piacs density and :ir>« srsinw soils on tne oasis oi their jtringtn or csr-.iister.cY anc tpeir
plasticity.

Ccmpcrent
C1 Sarpole

Boulders

Coo Dies

GraveJ

^ize Ranee

Over 3 in. (200 mm)

3 inches tc ': inches
(200 mm to "3 mm)

Silt

2 incnes ro •<"
(7* mm to ».r6 ~m)

•}* :o ?i.ZZ sieve
(i»..'6 .T.m ta Z.27± mm)

PiilL-if. 'ICC :;e-'e

Descriptive Terr.
Ci Components Also

Preier.-. in Sam si <

Trace

LirJ-

5ome

.Via

Percent Ct

i - 9

iC - IS

35 - ;o

lav tr :han ^.CCJ .

.rtccr.'j-.ec C-m;re!iive
Streret". 5^- ;—

-12.":
• » V — - " '

s c • •. T i * - • •* c s E ' v i c r : .



\

Standard Clause for Unant ic ipated Suosurfacs Conditions

"The owner has had a subsurface investigation performed by a foundation
consultant, the results of which are contained in the consultant's report. The
consultant's report presents his conclusions on the subsurface conaitions based on
his interpretation of the data obtained in the investigation. The contractor
acknowledges that he has reviewed the consultant's report and any adcenda thereto,
and that his bid for earthwork operations is based on the subsurface conditions, as
described in that report. It is recognized that a subsurface investigation may net
disclose ail conditions as they actually exist and fur ther , conditions may change,
particularly groundwater conditions, between the time of a subsurface investigation
and tne time of earthwork operations. In recognition of these facts, this clause is
entered in the contract to provide a means of equitable additional compensation for
the contractor if adverse unanticipated conditions are encountered and to prcvioe a
means of rebate to the owner if the conditions are more favcraole than anticipated.

At any time curing earthwork, paving and foundation construction operations that
the contractor encounters conditions tnat are dif ferent than those anticipated by
the foundation consultant's report, he shall immediately (within 2<* hours) bring this ./
fact to the owner's attention. If the owner's representative on the construction site J
observes subsurface conditions which are different than those anticipated by the |
foundation consultant's report, he shall immediately (within 2<t hours) bring this
fact to the contractor's attention. Once a fact of unanticipated conditions has
been brought to the attention of either the owner or the contractor, and tne
consultant has concurred, immediate negotiations will be undertaker, between the
owner and the contractor to arrive at a change in contract price for additional
work or reduction in work because of the unanticipated conditions. The contractor
agrees that the following unit prices would apply for additional or reduced work
under the contract. For changed conditions for which unit prices are not provided,
the additional work shall be paid for on a time and material basis."

Another example of a changed conditions clause can be fo'^nd in paper No. ^03i by
Robert F. Borg puolished in ASCE Construction Division Jcurnai, No. CO2,
September 196^, page 37.

r
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LOG OF SORING NUMBER

G-133
ARCHITECT-ENGINEER

DESCRIPTION OF MATtRIAL

SURFACE ELEVATION + 17.4 CCD

Clayey topsoil . little wooc
roots -dk. brown (OH-Fi l l )

, trace

Saturated wooc fragments -black-
(Fil l) Sample 3: not recovered

Gravel fill -light gray- e:<
- saturated (GP-Fil l) Very
pr-i level
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Illinois Attorney General
PROJECT NAME

Contamination Survey
SITE LOCATION

Lake Cal-jnet -rea. Ch:c2cc. Ill inois
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LOG OF BORING NUMBER
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ARCHITECT-ENGINEER

DESCRIPTION OF MATERIAL

SURFACE ELEVATION -r ]S.8 CCD
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OWNER ' LOG OF BORING NUMBER

Il l inois Attorney General G-106
PROJECT NAME ARCHITECT-ENGINEER

Contaminat ion Survev
SITE LOCATION

Lake Calumet Area, Chicaao, Illinois
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION +9.9 CCD

rrami1^ *iii -black (Fi l l ) _,
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K = 3 X 10~8cn/sec

ENO OF BORING
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Illinois Attorney General
LOG OF BORING NUMBER

G-105 (cont . )
PROJECT NAME

Contarr,-! nation Survey
ARCHITECT-ENGINEER

SITE LOCATION

Lake Calumet Area, C'nicacc. Illinois
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Illinois Attornev General
LOG OF BORING NUMBER

G-1Q5 i
i»ROJ£CT NAME

Conta r r - ina t ion Survey
ARCHITECT-ENGINEER

SITE LOCATION

Lake Cal'-inet Area, Chicago, I l l i n o i s
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